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ORIGINAL 

PREFACE. 


FORTY  years  ago,  the  Author  felt  the  want  of  a  Book 
like  that,  which  is  now  offered  to  the  Public  in  the 
following  pages.  At  that  period  of  his  life,  he  wished 
a  selected  and  concentrated  view  of  such  facts  and 
reasonings  on  the  Creation,  intellectual  design,  and 
Divine  economy  of  the  World  we  inhabit,  as  would 
correspond  with  the  other  knowlege  he  was  acquir- 
ing ;  and  which  at  the  same  time  should  be  so  con- 
ceived and  shaped,  as  to  suit  the  modern  topics  and 
style  of  thought  and  reasoning,  in  which  the  philoso- 
phical subjects  that  interested  him,  were  beginning  to 
be  presented.  Finding  none  at  that  time  so  collected 
and  represented,  as  to  satisfy  his  young  curiosity,  or 
sufficiently  adapted  to  meet  the  ideas  and  difficul- 
ties that  were  arising  around  him,  he  was  obliged  to 
make  such  outlines  of  this  great  subject  for  his  own 
information,  as  occasional  studies  and  opportunities 
enabled  him  to  form.  Amid  these  Sketches  for  his 
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private  use,  a  latent  desire  insensibily  occurred,  to 
attempt,  at  some  part  of  his  life,  to  supply,  for  the 
service  of  others  who  should  participate  in  these  sen- 
timents, what  he  found  to  be  necessary  for  his  own 
satisfaction.  Gradually  this  wish  increased  into  a 
more  determining  purpose,  and  has,  as  other  motives 
concurred,  produced  the  resolution  in  his  mature  age, 
of  endeavouring,  for  the  benefit  of  younger  minds 
who  may  reason  and  feel  as  he  did,  to  arrange  and 
complete  those  contemplations  and  phenomena  of  the 
existing  System  of  Nature,  which  have  been  so  ad- 
vantageous to  the  progress  of  his  own  mind,  and  so 
largely  contributory  to  his  personal  happiness.  It  is 
a  great  gratification  to  think  and  read  on  these  sub- 
jects. What  has  given  more  pleasure,  to  those  who 
cultivate  them  on  right  principles,  than  Dr.  PALEY'S 
intelligent  work  on  Natural  Theology  ?  The  Author 
cannot  forget  the  enjoyment  which  he  received  from 
it  on  its  first  perusal. 

To  exhibit  the  Divine  Mind  in  connexion  with  the 
production  and  preservation,  and  with  the  laws  and 
agencies,  of  visible  nature—  and  to  lead  the  youthful 
Inquirer  to  perceive  the  clear  and  universal  distinc- 


PREFACE.  Vli 

tion  which  prevails,  between  the  Material  and  the 
Immaterial  substances  in  our  World,  both  in  their 
phenomena  and  in  their  principles,  are  important 
objects  in  the  following  LETTERS.  The  views  which 
Nature  thus  unfolds,  harmonize  with  those  which 
Revelation  suggests,  and  seem  to  represent  the  true 
foundation  of  the  Sacred  History  of  our  Globe. 

If  sufficient  strength  and  opportunity  should  still 
accompany  his  remaining  life,  the  Author  desires  to 
pursue  this  important  subject,  in  that  series  of  events 
and  operations,  which,  after  the  renewal  of  mankind, 
became  more  immediately  connected  with  their  eco- 
nomy, condition,  polities  and  destinies,  under  the 
present  laws  and  state  of  their  existence.  It  is  among 
these  we  must  act,  and  by  their  influences  are  prin- 
cipally formed  ;  but  all  these  are  obeying  a  constant 
tho  invisible  sovereignty,  which  is  continually  pro- 
ducing, amid  every  counteraction,  a  steady  but 
gradual  progression  and  melioration.  Few  question, 
now,  this  result,  tho  some  may  differ  as  to  the  cause. 
The  operating  cause  will,  however,  become  more  ma- 
nifest to  our  judgment,  if  we  take  the  Sacred  History 
of  the  World  into  our  philosophical  consideration. 
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As  Nature  will  never  be  properly  understood,  if  its 
creation  by  the  Deity  be  excluded  from  the  thought, 
— neither  will  Human  history  appear  a  rational  or 
connected  system,  nor  be  found  in  harmony  with  the 
science  which  characterizes  the  laws  of  the  material 
Universe,  if  the  Sacred  History  which  has  accom- 
panied our  earthly  subsistence,  be  omitted  in  our 
contemplation.  It  is  this  which  gives  purpose,  order, 
causation,  process,  intelligence,  and  benevolence  to 
the  other.    At  least  the  present  Author  never  under- 
stood, or  duly  appreciated,  the  ancient  History  of 
mankind,  until  he  viewed  it  with  this  association,  and 
had  traced  such  of  their  mutual  relations  as  he  was 
enabled  to  discern.  New  light  and  intelligibility  then 
spread  over  the  whole,  and  made  that  a  pleasing  and 
useful  study,  which  had  been  before  a  dissatisfying 
and  barren  one. 

It  is  the  great  mistake  of  many  eminent  Philoso- 
phers on  the  Continent,  that  they  systematically  ex- 
clude the  DEITY  from  all  their  reasonings  on  the 
formations  and  principles  of  things ;  and  strive  in  vain 
to  account  for  them  rationally  without  Him.  No 
failure  seems  to  lead  them  to  suppose,  that  they  are 
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wandering  in  a  bewildering  darkness,  from  which 
they  will  never  extricate  themselves  or  their  subject. 
By  this  purposed  omission,  they  impede  the  progress 
of  human  science,  by  depriving  it   of  the  benefit 
which  would  accrue  from  their  active  minds,  if  these 
were  wisely  directed  into  the  actual  path  of  truth 
and  light.     Turning  out  of  this,  they  give  us,  in 
their  most  elaborate  efforts  to  supersede  it,  nothing 
but  a  succession  of  butterfly  fancies,  which  amuse 
for  a  moment,  and  then  expire  and  are  forgotten. 
We  have  plenty  of  vague  assertions  and  individual 
chimeras,  but  no  deductions   or    suppositions   that 
advance  our  knowlege,  or  satisfy  our  judgment ;  or 
that  last  beyond  the  meteors  of  the  day.    This  defect 
is  continually  spoiling  many  of  the  most  valuable 
minds  in  other  countries,  and  deprives  them  of  that 
durable  reputation,  which  is  yet  their  dearest  hope ; 
and  which  their  researches  and  talents  would,  other- 
wise, far  more  certainly  obtain.     Nothing  tends  more 
to  consign  a  Writer  to  oblivion,  or  to  that  future 
depreciation  which   is  worse  than  to  be  forgotten, 
than  to  depart  from  the  grand  truth  of  Nature,  and 
to    set   up    idols    and    fallacies    instead.     No   one 
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patronizes  another's  fantasies,  however  fondly  he 
may  cherish  his  own  ;  and  thus,  if  that  fame,  which 
is  attended  by  the  esteem  and  blessings  of  pos- 
terity, be  our  coveted  delight,  it  will  never  be 
attained  in  Philosophy,  if  we  desert  its  eternal  and 
fundamental  Verities.  A  steady  adherence  to  these, 
will  most  surely  procure,  both  personal  immortality 
and  national  superiority. 

If  the  British  Empire  keep  its  reasoning  mind, 
firmly  attached  to  the  great  Newtonian  principle,  of 
the  Divine  causation  of  all  things,  its  men  of  science 
will  always  be  in  the  foremost  ranks  of  intellect, 
honor  and  celebrity. 

To  have  any  solicitude  about  criticism  on  the  pre- 
sent Publication,  would  be  absurd  and  unbecoming, 
on  such  a  subject.  Not  a  line  has  been  written  with 
any  reference  to  human  reputation ;  and  if  that  had 
presented  itself  as  the  actuating  motive  to  its  com- 
position, not  a  line  ought  to  have  been  written,  on 
the  themes  of  this  Work,  for  the  purpose  of  obtain- 
ing it.  But  it  is  the  duty  of  every  Author,  in  all  his 
publications,  to  execute  every  part  with  his  best  care 
and  ability.  He  expects  this  attention  from  others, 
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and  should  never  be  deficient  in  it  in  his  own  pub- 
lications. This  duty  has  not  been  neglected  in  the 
ensuing  pages.  In  these  it  has  been  a  constant 
endeavour  to  collect  authenticated  facts — to  state 
them  fairly — to  reason  correctly  about  them — to  ex- 
press the  natural  feelings  which  have  arisen  as  they 
were  contemplated — and  to  make  the  general  com- 
position perspicuous,  readable,  and,  if  possible,  not 
uninteresting.  The  first  wish  was  to  be  serviceable  to 
those  in  whose  welfare  the  Author  is  more  imme- 
diately concerned.  The  larger  hope  has  been  added 
to  this,  that  what  should  eventually  be  useful  to  them, 
might  not  be  unacceptable  to  others.  We  have  all 
arisen  to  sentient  being,  in  the  mighty  System  of 
which  we  are  a  part.  Progression  and  happiness 
are  desired  and  pursued,  and  are  attainable  by  all. 
The  varying  ocean  of  human  life  is  the  present  scene, 
in  which  these  are  to  be  acquired,  so  long  as  we 
remain  in  it.  Here,  also,  we  are  to  fit  and  prepare 
ourselves,  for  securing  the  continuation  of  these 
blessings,  in  the  unknown  regions  of  ethereal  space, 
into  which  we  are  all  passing.  The  Lord  of  this 
World  is  the  Sovereign  of  every  other;  and  this 
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consideration  makes  it  important  to  us  to  gain  the 
fullest  knowlege  of  His  mind,  ideas  and  feelings, 
that  we  can  obtain  from  His  creations  around  us,  and 
from  all  the  sources  thro  which,  He  has  communi- 
cated them  to  us.  If  the  following  Work  shall,  in 
its  present  essay  or  future  progress,  assist  any  to 
form  right  conceptions  and  exhilarating  hopes  of 
this  stupendous  Being— so  awful,  yet  so  good — so 
invisible,  and  yet  so  manifest ;  and  of  His  moral 
arrangements  and  conduct  of  human  affairs,  and  of 
His  ulterior  destination  of  His  improveable  Creatures 
— the  main  object  of  its  Author  will  be  fully  and 
pleasingly  accomplished. 

Winchmore  Hill,  Middlesex, 
16  February  1832. 
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LETTER    I. 

ON    THE    CREATION    OF    THE    EARTH— LIGHT— THE    ATMO- 
SPHERE,  AND  THE  SEPARATION  OF  LAND  AND  SEA. 

MY    DEAR    BOY, 

IN  this  aspiring  age,  no  mind  seems  disposed  to  rest  LETTER 
contented  with  either  ancient  opinions  or  ancient 
institutions  ;  at  least  not  without  subjecting  both  to 
examinations  and  criticisms  which  oftener  unsettle 
and  disturb,  than  benefit  and  satisfy.  But  every 
period  has  its  own  character  of  action  and  thought ; 
and  the  present  is  distinguished  by  a  more  than 
ordinary  sensibility  of  existing  errors  and  imper- 
fections, and  by  a  diffusing  desire  to  avoid  or  correct 
them.  This  tendency  has  spread,  or  is  spreading, 
into  every  topic  which  has  interested  or  agitated 
human  nature.  All  subjects  have  been  exposed  to 
much  scepticism,  and  to  rigid  inquiry.  The  mind 
has  become  unusally  restless,  in  exploring  the  causes 
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LETTER  and  reasons  of  all  things ;  and  expects  and  exacts, 
•^ — '  that  when  it  is  required  to  believe,  it  should  have  full 
elucidations  of  the  grounds  and  principles  on  which 
its  assent  is  required,  in  addition  to  the  knowlege  or 
evidence  of  the  facts  or  things  themselves.  Every 
department  of  the  natural  sciences  has  been  subjected 
to  this  scrutiny,  and  has  been  benefited  by  such 
rigid  investigations.  The  known  is  expected  to  be 
accounted  for;  and  if  it  cannot  be  rationally  ex- 
plained, it  is  depreciated  and  discredited,  even  where 
it  cannot  be  disproved,  and  ought  not  to  be  denied. 
When  the  spirit  of  fair  inquiry  acts  to  this  excess, 
we  cannot  but  lament  its  unreasonable  perversion. 

If  such  has  been  our  experience  as  to  the  laws  and 
phenomena  of  physical  nature,  we  cannot  be  sur- 
prised that  the  same  exploring  or  criticising  spirit 
has  been  unhesitatingly  directed  to  whatever  is  in- 
visible, supernatural,  or  beyond  the  daily  course  and 
material  order  of  things.  The  individual  mind  of 
every  one  can  only  act  according  to  what  it  is  or  has 
made  itself,  or  been  led  to  be ;  and  if  it  has  become 
habitually  dissatisfied  or  discursive,  it  inclines  to  be 
so  in  all  things.  As  soon  as  disquisition  takes  the 
place  of  acquiesence,  and  we  prefer  to  inquire  rather 
than  to  venerate  ;  the  thought  is  not  restrained  from 
doubt  or  discussion,  even  where  we  ought  to  pause, 
to  submit  and  to  believe.  No  want  of  adequate 
knowlege,  no  state  of  ignorance,  will  produce  these 
deferent  qualities,  so  useful,  so  necessary  to  us  all ; 
but,  on  the  contrary,  appear  universally  to  increase 
the  appetite  for  objection  and  mistrust.  It  is  often 
because  we  do  not  sufficiently  know  our  subject  of 
discussion,  that  we  most  keenly  dispute  about  it. 
Numerous  difficulties  always  arise  to  an  active  mind, 
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on  every  point  on  which  its  information  is  slender. 
It  is  ignorant  of  its  ignorance,  until  it  gets  larger 
knowlege.  The  superficial  are  commonly  the  most 
pugnacious ;  and  we  must  be  superficial  before  we 
can  be  well  informed.  Thus  in  the  best  intentioned 
minds,  doubt  and  objection,  controversy  and  disbe- 
lief, cannot  but  precede  knowlege,  judgment,  right 
opinions  and  a  satisfied  conviction,  in  an  age  which 
makes  intellectual  subjects  the  topics  of  its  conver- 
sation, its  studies  or  its  business. 

Among  the  great  themes  of  human  thought,  this 
inquiring  spirit  has  for  some  time  applied  itself  to 
the  grandest  of  all — RELIGION  ;  and  with  no  very 
favorable  result,  in  a  large  portion  of  mankind.  So 
much  superstition  and  worldly  policy  had  been  min- 
gled with  this  most  deeply  interesting  of  all  mental 
inquiries,  that  earnest  desires  have  arisen  to  expunge 
it  altogether  from  the  human  mind  ;  and  therefore  it 
has  been  attacked  from  all  quarters,  and  by  every 
means  of  intellectual  assault.  Many  also,  by  the 
fair  use  of  enlarging  judgment,  have  felt  difficulties 
which,  without  producing  in  them  the  hostile  feelings 
of  decided  enemies,  have  led  them  to  suspend  their 
assent,  and  to  seek  for  the  elucidations  that  would 
remove  their  hesitation.  Ingenuous  youths,  who  are 
fond  of  study,  usually  fall  into  this  state  of  mind.  I 
have  experienced  it  in  myself;  I  see  it  in  those  around 
me,  and  in  all  countries ;  and  I  have  no  doubt,  with 
your  habit  of  mental  application,  that  it  will  more  or 
less  arise  in  you.  Religion  will  be  a  prominent  por- 
tion of  your  education  and  pursuits :  what  all  feel, 
who  examine  it  with  growing  thought  and  knowlege, 
will  occur  to  you  ;  and  the  perception  of  this  as  to 
yourself,  and  as  to  many  whom  I  highly  esteem,  and 

B  2 


4  SACRED  HISTORY  OF  THE  WORLD: 

LETTER  as  to  others  whom  I  should  wish,  as  far  as  I  am  able 
v — ^_,  to  assist  and  benefit,  has  induced  me  to  attempt  the 
present  composition. 

My  purpose  in  these  LETTERS  will  be  to  review  the 
Sacred  History  of  the  world,  in  the  system  of  its 
Creation,  and  thence,  to  the  Deluge,  as  it  has  been 
narrated  to  us  in  the  most  ancient  history  and  book 
now  existing,  and  which  has  been  universally  vene- 
rated in  the  Christian  world  for  its  truth  and  origin, 
from  the  commencement  of  the  Christian  Faith. 

From  this  authority  we  must  take  the  facts  that  will 
form  the  foundation  of  the  Work.  But  the  peculiar 
object  of  these  Letters  will  be  to  consider  these  facts 
with  a  due  recollection  of  the  reasoned  science  and 
of  the  varied  knowlege  and  enlightened  investiga- 
tions of  the  times  we  live  in,  so  far  as  the  defective 
information  of  the  Writer  may  reach  ;  and  to  take 
those  views  of  extended  thought  which  may  har- 
monize the  recorded  circumstances  with  the  philoso- 
phical judgment.  Fact  and  sound  reasoning  should 
always  agree,  and  illustrate  each  other.  If  our  facts 
and  our  reasonings  do  not  concur,  one  of  these  must 
be  erroneous.  And  as  in  all  revealed  truths,  what  is 
revealed  must  be  true,  if  that  is  found  to  be  at  vari- 
ance with  our  intellectual  deductions,  the  mistake 
must  be  in  our  reasoning  or  in  our  inferences.  While 
this  discrepancy  lasts,  we  may  be  sure  that  we  have 
not  hit  upon  the  right  solution.  However  ingenious 
or  plausible  our  argumentations  may  be,  we  have 
missed  the  just  theory  ;  we  have  not  found  the  real 
key;  we  have  not  penetrated  to  the  law  and  principle 
from  which  the  revealed  facts  have  proceeded,  and 
from  which  alone  the  full  comprehension  of  them 
can  be  derived. 
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In  the  following  reflections,  the  important  subjects  LETTER 
of  thought  which  occur  to  the  inquiring  mind  on  the 
recorded  subject  of  the  primeval  history  of  man 
during  the  first  period  of  his  being — a  period  which 
in  the  shortest  computation  comprised  the  first  1656 
years  of  human  existence — will  be  considered  as  they 
arise, — with  continual  deference  to  the  authority 
from  which  the  facts  are  taken,  but  with  the  exercise 
of  that  mental  investigation  which  is  usually  termed 
philosophical.  No  arrogant  assumption  is  intended 
by  this  epithet :  it  is  a  word  which  is  used  to  denote 
an  inquiry  into  the  principles  of  what  we  discuss, 
according  to  those  of  our  just  knowlege  on  all  natu- 
ral phenomena — a  mental  investigation,  that  searches 
for  intelligible  causes  and  agencies  consistent  with 
those  with  which  we  are  already  acquainted,  and 
which  seem  to  be  most  certain.  It  is  an  endeavour 
to  illustrate  by  reason,  what  we  believe  upon  proper 
authority.  I  have  always  found  my  own  belief  most 
steady,  whenever  I  traced  it  to  be  in  coincidence 
with  my  other  knowlege;  and  it  is  my  earnest  desire 
that  in  all  things  your  belief  may  be  accompanied  by 
your  judgment ;  and  that  Faith  and  Reason  may  in 
you  be  always  in  that  pleasing  union,  which  will  ever 
constitute  the  soundest  and  largest  mind,  and  yield 
the  greatest  comfort.  I  cannot  pretend  to  do  more 
than  to  explain  to  you  those  inferences  and  reason- 
ings which  have  satisfied  myself.  It  is  absurd  for  any 
human  being,  uninspired,  to  domineer  over  another. 
I  would  not  attempt  to  do  so.  It  would  be  both  unjust 
and  foolish.  It  would  fail  in  its  effect,  and  be  contrary 
to  the  well-founded  claim  which  every  one  has  to 
judge  for  himself,  under  his  own  responsibility  to  the 
Deity,  who  rightfully  claims  our  implicit  obedience 
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LETTER  and  immediate  acquiescence  in  all  that  He  discloses. 
But,  between  man  and  man,  no  one  can  with  any  jus- 
tice or  reason,  tyrannize  or  dogmatize  over  others. 

That  we  belong  to  a  class  of  beings,  whose  exist- 
ence will  not  cease  with  their  present  earthly  life,  but 
will  continue  elsewhere  —  a]tho  the  body  we  now 
animate  will  decay,  and  separate  into  its  elementary 
particles — you  and  I  believe,  from  reason,  from  our 
intellectual  feelings,  from  the  consent  of  the  best 
philosophers  of  all  ages,  from  the  traditions  of  all 
nations,  and  from  the  deciding  communications  of 
the  Christian  Revelation.  We  do  not  perish  when 
our  material  frame  dissolves.  Our  thinking  and  feel- 
ing principle  survives  its  fleshly  limbs  and  organs, 
which  are  but  the  instruments  of  its  use  and  pleasures 
here  ;  and  will,  after  the  visible  death  of  our  corpo- 
real frame,  and  in  re-union  with  another,  possess  its 
consciousness,  its  sensitivity,  and  its  active  powers 
in  some  other  place,  and  under  such  other  circum- 
stances as  its  Creator  shall  appoint.  We  are  on  this 
earth  solely  from  his  special  designation.  Neither 
we,  nor  our  ancestors,  have  ourselves  constructed  it 
for  our  habitation.  It  has  been  provided  for  our 
present  existence  before  the  birth  of  our  race  began. 
It  continues,  for  the  reception  and  residence  of  others, 
when  we  disappear.  We  are  placed  on  it,  without 
any  previous  consultation  with  our  will  or  choice. 
We  find  every  thing  in  it  most  artificially  and  speci- 
fically made,  and  all  independently  of  us.  Such  as 
it  is,  we  have  no  option,  but  to  be  in  it  as  it  is.  The 
whole  of  it  has  been  framed,  in  every  part,  by  some 
other  and  superior  Power,  who  has  formed  it  upon, 
his  own  plan,  and  for  his  own  purposes.  Our  term 
of  existence  in  it,  is  that  which  He  has  been  pleased 
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to  fix,  and  to  which  He  has  limited  our  enjoyment  of  LETTER 
it.  This  special  fabrication  of  all  things  which  now 
surrounds  us,  leads  the  mind  to  infer  and  believe,  that 
our  next  state  and  mode  of  existence  will  be  as  ela- 
borately and  specifically  provided,  according  to  his 
appointing  will  and  established  designs.  In  all  pe- 
riods of  our  being,  our  Creator  must  be  our  disposing 
Governor,  so  far  as  He  shall  chuse  to  be  so ;  and  it 
therefore  becomes  an  object  at  all  times  of  the  deepest 
interest  to  us,  to  ascertain,  if  it  be  possible,  what  his 
intentions  and  wishes  are  with  respect  to  our  present 
and  future  destinies.  What  He  has  imparted  to  us 
of  his  will  and  expectations  ;  what  commands  He  has 
imposed  ;  what  information  He  has  condescended  to 
convey ;  and  what  intercourse  He  has  been  pleased 
to  hold  with  any  portion  of  our  progenitors,  in  the 
anterior  ages  of  our  history  : — the  more  we  know  of 
these  important  subjects,  and  the  more  just  our  no- 
tions of  them  shall  be,  the  more  clearly  we  shall 
discern  how  we  ought  to  direct  and  regulate  both 
our  conduct  and  our  reasoning  speculations,  for  the 
improvement  of  our  intellectual  nature,  and  for  the 
preservation  and  increase  of  our  personal  happiness. 
These  topics  are  comprised  in  the  SACRED  HISTORY 
of  the  World.  We  can  know  nothing  of  the  thoughts 
and  purposes  of  the  Divine  Mind,  but  from  its  own 
Revelations  of  these  to  us.  We  possess  a  record  of 
these,  in  the  Jewish  and  Christian  Scriptures,  and  we 
have  no  other  authoritative  memorial  of  them.  With- 
out these,  we  should  be  in  utter  darkness  on  this  most 
interesting  subject.  On  these,  therefore,  all  our  know- 
lege  of  divine  things  must  be  formed  :  on  their  direct 
information,  so  far  as  that  extends ;  and  on  those 
further  probabilities,  which  may  be  deduced  from 
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LETTER  them  by  correct  inferences,  cautiously  and  reveren- 
tially made,  in  addition  to  what  they  have  positively 
declared.  The  grand  and  beautiful  Creation  furnishes 
an  illustrating  comment  on  these  revealed  truths ;  and 
a  careful  consideration  of  these  sources  of  our  most 
important  knowlege  will  enable  us  to  take  such  views 
of  the  moral  constitution  and  course  of  things,  which 
have  been  framed  for  our  terrestrial  globe,  as  may 
make  them,  in  some  degree,  more  intelligible  to  us. 
Our  present  inquiries  will  be  confined  to  the  first 
aeras  of  the  world  which  were  closed  by  the  Deluge ; 
but  many  of  the  essential  principles  of  this  great 
subject  will  arise  to  our  contemplation  from  the 
events  of  this  period.  If  we  can  but  think  justly 
on  these,  they  will  enable  us  to  reason  more  cor- 
rectly on  the  subsequent  history  of  mankind ;  and 
they  will  give  to  this  subject,  so  repulsive  in  some 
of  its  results  and  features  to  our  ordinary  feelings,  a 
more  connected,  orderly,  and  rational  aspect,  than  it 
has  generally  been  thought  to  present  to  the  de- 
liberating understanding. 

,  It  was  nearly  6,000  years  ago,  according  to  the 
chronology  of  the  Hebrew  Scriptures  and  their 
numerals,  which,  after  much  thought,  I  cannot  but 
deem  the  true  standard  of  the  duration  of  the  human 
existence,  that  it  pleased  the  Almighty  Sovereign  of 
the  Universe  to  determine  on  the  Creation  of  the 
Earth  which  we  inhabit,  and  upon  the  formation  of 
those  races  of  animated  beings  which  appear  upon  it. 
His  purposes  in  this  grand  operation  of  his  power,  and 
the  degree  and  course  of  agency  and  interposition, 
which  He  chose  to  pursue  with  regard  to  those  whom 
He  called  into  being  upon  it,  we  can  learn  only  from 
his  special  communications,  and  from  the  authentic 
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narratives  of  his  intercourse  with  us.  On  these,  there-    LETTER 
fore,  our  eye  must  be  fixed,  as  from  these  alone  can 
the  sacred  history  of  our  World  be  composed.    They 
will  be  the  foundation  of  our  present  investigations. 

Our  Globe  consists  of  its  earthly  structure — of  the 
ethereal  fluids  which  move  upon  it  and  above  it — of 
the  watery  masses  and  effusions — of  the  vegetable 
kingdom — and  of  the  animated  races.  It  is  subjected 
to  the  potent  and  varied  agencies  of  the  Sun  and 
Moon.  It  rolls,  with  undisputed  ami  unsupported 
freedom,  thro  a  boundless  space ;  and  it  is  connected 
by  immediate  relations  with  the  Planets  of  our  sys- 
tem ;  more  remotely  with  the  splendid  Stars,  whose 
nature  and  numbers  we  have  not  yet  ascertained ; 
and  occasionally,  at  intervals,  some  of  which  are  re- 
current, with  the  rapidly-moving  Comets.  These 
rush  suddenly  and  unexpectedly,  for  the  most  part, 
into  our  visible  heavens,  by  laws  and  for  purposes  yet 
unknown ;  rather  advertising  us  of  their  existence, 
and  amazing  us  by  their  appearance,  than  exercising 
any  perceptible  eifect  or  imparting  any  knowlege  of 
their  composition,  of  the  causes  of  their  journey,  or 
of  the  places  from  which  they  come  and  to  which 
they  so  mysteriously  depart.  In  this  grand  system 
of  existence,  Man  is  the  most  intelligent  being  that  is 
visible  to  our  material  sense ;  and  we  have  as  yet  no 
decisive  evidence  that  any  thing,  below  the  Creator, 
will  be  ultimately  his  superior. 

The  Sacred  History  of  the  World  is  built  on  the 
grand  truth  expressed  in  the  first  verse  of  the  Pen- 
tateuch : 

*  In  the  beginning  GOD  (ELOHIM)  created  the 
heavens  and  the  Earth.' l 

1  Genesis,  ch.  i.  ver.  1. 
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LETTER  This  is  the  foundation  of  all  Religion,  whether  popu- 
« — J — -  lar  or  philosophical.  The  intellectual  world  possesses 
an  invaluable  treasure  in  this  simple,  but  emphatic, 
information.  It  deserves  the  epithet  invaluable,  be- 
cause it  is  a  fact  which  could  be  certainly  known  to 
us  only  from  revelation,  as  no  human  eye  could  have 
witnessed  the  event ;  and  because  the  greatest  minds 
of  antiquity  were  in  doubt  and  darkness,  and  in  oppo- 
sition to  each  other,  on  this  subject,  as  we  should  still 
be,  if  the  book  of  Genesis  had  not  descended  to  us. 
Instead  of  deriving  the  World  from  GOD,  it  was  more 
common  among  the  classical  nations  to  derive  their 
gods  from  the  world.  Hesiod,  as  well  as  Epicurus, 
makes  his  Divinities  to  be  an  order  of  beings  spring- 
ing out  of  the  material  universe.  Several  Pagan 
nations,  even  in  our  own  times,  thus  account  for 
their  existence,  Few  have  thought  the  Deity  to  be 
the  Creator  of  the  Earth  or  of  the  heavens ;  and  the 
mind  had  become  so  confused  on  this  point,  that 
it  was  more  generally  supposed,  that  either  these 
were  eternally  what  they  are,  or  that  they  were 
united  into  what  we  see  them  to  be,  by  a  fortuitous 
concourse  of  self-moving  atoms.  Such  ideas  were 
highly  patronized  in  ancient  times ;  and  until  the 
prevalence  of  Christianity  diffused  the  knowlege  and 
authenticity  of  the  Mosaic  record  as  to  the  origin  of 
things,  nothing  was  positively  known  or  rationally 
believed  about  it.  The  more  we  investigate  the 
conflicting  and  chimerical  opinions  of  mankind  on 
this  great  topic,  the  more  we  shall  appreciate  the 
first  chapter  of  Genesis.  On  no  subject  of  its 
thought  has  the  human  mind  been  more  fantastic, 
than  in  its  suppositions  on  the  origin  of  the  gods 
whom  it  chose  to  worship,  and  of  the  material  world 
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in  which  it  was  residing.     Revelation  has  banished    LETTER 
these,  by  giving  to  us  the  desirable  certainty.  > — J — • 

The  theory,  that  the  component  atoms  or  particles 
of  things  could  have  moved  themselves  into  the  beau- 
tiful forms  and  scientific  arrangements  and  motions  of 
visible  nature,  was  felt  to  be  incredible  by  some  of  the 
finest  minds  of  antiquity,  and  finds  no  patronage  now 
from  the  true  philosopher.  Design,  contriving  thought, 
the  adaptation  of  things  to  each  other,  and  the  skilful 
production  of  important  ends  by  the  application  and 
co-operation  of  the  fittest  means,  are  so  manifest  in  the 
structure  of  the  earth,  in  the  formations  of  the  animal 
and  vegetable  kingdoms,  and  in  all  the  astronomical 
phenomena,  that  no  judicious  inquirer  will  attempt  to 
support  the  Lucretian  reveries.  The  more  favored 
opinion  of  some,  who  desire  to  remove  the  Creator 
from  the  material  universe,  is  the  arbitrary  assumption, 
that  the  system  and  course  of  things  which  we  admire, 
has  had  no  origin  at  all,  but  has  been  eternally  what 
we  see  it  to  be.  This  is  no  new  conception  of  the 
human  mind,  but  it  is  that  to  which  those,  who  are  ad- 
verse to  Religion,  and  who  discredit  Revelation,  seem 
to  be  now  most  inclined  to  adopt.  For  this  reason,  it 
may  be  useful  to  suggest  an  observation,  which  seems 
to  prove  it  to  be  an  impossible  hypothesis. 

If  the  material  world  had  been  one  uniform  homo- 
geneous mass,  its  eternal  existence  would  have  been 
always  a  possibility.  It  would  then  not  have  contained 
any  evidence  in  itself  to  contradict  the  supposition. 
But  the  actual  fact  is,  that  all  visible  nature  is  a  multi- 
farious association  of  very  compounded  substances. 
Nothing  is  simple — nothing  is  uncompounded.  Every 
thing  we  see,  feel,  or  handle,  is  a  composition,  a  mix- 
ture or  union  of  more  particles  or  of  more  elements 
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LETTER  than  one.  Not  merely  the  grosser  earthly  bodies  are 
>  so,  but  even  the  water,  the  air,  and  the  light,  are  in 
this  compounded  state.  Now,  it  is  impossible  that 
any  compound  can  have  been  eternally  a  compound. 
Composition  and  eternity  are  as  incompatible,  as  to  be 
and  not  to  be.  The  particles  of  which  compounds  con- 
sist, must  have  been  in  some  other  state  before  they 
were  compounded  together.  The  single  condition  of 
the  elements  must  have  preceded  their  union  in  the 
composition  ;  and  thus  it  is  physically  impossible  that 
a  compound  can  have  been  eternal.  The  school-boy 
perceives  at  once  that  his  plum-cake  cannot  have  been 
eternal.  The  plums,  the  flour,  the  butter,  the  eggs, 
and  the  sugar,  of  which  it  is  composed,  must  have 
been  in  some  other  places  and  state,  before  they  were 
brought  together  to  make  the  substance  which  grati- 
fies him.  So  the  mighty  World  we  live  on,  the  rocks, 
the  mountains,  the  minerals — so  every  substance 
around  us,  animate  and  inanimate, — cannot  have 
been  eternal,  because  every  one  is  a  combination  of 
numerous  particles,  usually  very  heterogeneous,  and 
the  primary  elements  of  each  must  have  been  in  their 
elementary  state,  and  in  some  other  position,  before 
they  moved  and  joined  into  their  compound  one. 

The  process  of  Creation,  in  the  primitive  construc- 
tion of  our  earthly  fabric,  has  not  been  detailed  by 
the  Hebrew  Legislator.  He  mentions  no  more  of  its 
massive  composition  than  this  short  sentence  : — 

*  The  earth  was  without  form,  and  void  ;  and  dark- 
ness was  upon  the  face  of  the  deep.  And  the  Spirit 
of  ELOHIM  moved  upon  the  face  of  the  waters.'  2 

JGen.  ch.  i.  ver.  2.  The  fact  recorded  by  Moses,  that  darkness 
accompanied  the  primeval  state  of  things,  appears  to  have  been  pre- 
served in  the  traditions  of  most  nations.  It  is  an  opinion  as  universal 
as  it  is  ancient. 

The 
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6  The  earth  was  without  form.'  It  had  therefore  to  LETTER 
be  put  into  form.  Its  material  substance  had  been 
created,  but  had  not  been  arranged  into  any  specific 
formation.  It  was  also  '  void ; '  it  was  therefore 
empty ;  vacant  of  all  that  now  adorns  its  surface, 
or  that  was  afterwards  made  within  it.  It  had  to 
receive  and  to  be  replenished,  both  internally  and 
externally,  with  all  those  additional  and  organized 
things  and  beings,  or  more  specific  metals  and  mi- 
nerals, which  were  intended  to  be  within  it  and  upon 
it.  As  '  Darkness  was  upon  the  face  of  the  deep,' 
there  was  in  its  primeval  state  a  deeper  abyss  — a 
vast  obscure  concavity  ;  and  as  '  the  Spirit  of  God 

The  OTAHEITEANS  and  the  contiguous  islanders  '  refer  the  first  ex- 
istence of  their  principal  deities  to  the  state  of  darkness,  which  they 
make  the  origin  of  all  things.  These  are  said  to  be  '  fanau  Po/  born 
of  night.  Po,  the  world  of  darkness.'  Ellis,  Polyn.  Researches, 
v.  2.  p.  191.  The  ANGLO-SAXONS  began  their  computation  of  time 
from  Night,  and  their  year  from  that  day  in  winter  corresponding 
with  our  Christmas,  which  they  called  *  Mother  night/  as  if  the 
parent  of  all  things.  The  ANCIENT  EGYPTIANS  thought  Night 
older  than  Day.  Plut.  Sym.  1.  4.  p.  95.  They  made  i  unknown  dark- 
ness' the  first  principle  of  nature.  Damascius  irspt  apxve  MS. 
quoted  by  Bryant,  p.  153.  The  ORPHEAN  fragments  say,  '  I  will 
sing  of  Night,  the  genitor  of  Gods  and  Men.  Night,  the  genesis  of 
all  things/  Orph.  Gesn.  p.  377. 

ARISTOTLE  thus  recognises  the  opinion.  '  The  Theologi  say,  that 
all  things  are  born  from  night.  The  Physici,  that  all  things  were 
mingled  together.'  Metaph.  1. 14.  c.  6.  Sanchoniathon  mentions  the 
same  from  the  PHENICIAN  accounts.  '  He  places  as  the  beginning 
of  all  things,  a  dark  air  and  a  turbid  Chaos/  Euseb.Rep.  1. 1.  c.  10. 
HESIOD  makes  a  Chaos  the  origin  of  all  things  from  which  Erebus 
and  Night  arose.  Theog.  And  ARISTOPHANES,  in  his  drama  of  the 
Birds,  expresses  the  same  notion,  as  if  it  was  the  common  idea  of 
the  intelligent  men  of  Greece. 

'  First  of  all  was  Chaos  and  Night.  Dark  Erebus  and  gloomy 
Tartarus.  There  was  no  earth,  nor  air,  nor  heaven,  till  obscure 
Night  by  the  power  of  the  wind  on  the  wide  Erebus  brought  forth 
an  egg/  Quoted  by  Lucian  in  Philop.  and  by  Suidas. 

OVID  shows  that  the  belief  had  been  retained  by  the  Romans, 
for  he  derives  all  nature  from  a  Chaos,  in  which  there  was  neither 
light  nor  form.  Metamorph.  1.1. 
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LETTER  moved  upon  the  face  of  the  waters/  its  surface 
must  have  been  covered  with  the  aqueous  fluid. 
Thus  the  first  state  of  our  Earth  which  is  noticed  to 
us  after  the  general  creation,  is  that  of  a  dark  mass, 
unformed  and  void,  with  an  abyss  within,  and  whose 
surface  was  covered  with  moving  waters,  but  on 
which  the  Divine  Spirit  was  operating.  The  effects 
of  this  operation  are  not  stated,  but  we  may  presume 
them  to  have  been  to  produce  those  formative  ar- 
rangements which  constitute  its  present  structure,— 
its  great  masses  of  rocks  and  strata — its  geological 
system  and  construction.3 

3  This  primeval  condition  is  thus  mentioned  in  the  ancient 
Scandinavian  VOLUSPA  ; 

In  the  era  of  the  Ages — 

There  was  no  land  nor  sea  ; 

Nor  winds  on  a  vast  ocean. 

Earth  yet  was  not :  nor  the  heaven  above, 

Only  the  abyss  of  Chaos,  and  no  grass. 

Hist.  Angl.  Sax.  vol.  i.  p.  242. 

Diodorus  Siculus  thus  represents  the  notions  of  the  old  Egyptians, 
to  the  same  purport:  '  In  the  establishment  of  all  things  from  the  be- 
ginning, heaven  and  earth  had  one  form,  their  nature  being  mingled 
together:  but  afterwards,  the  bodies  separating  from  each  other, 
the  world  received  all  that  ar.angement  which  is  now  seen  in  it. 
The  air  acquired  a  continual  movement,  and  the  fiery  particles 
ascended  to  the  most  meteoric  or  highest  regions.'  1.1.  p.  7.  But 
the  notions  of  the  CHIPPEWYAN  Indians  in  North  America,  approach 
the  Hebrew  statement  with  a  curious  poetry  of  conception.  Mac- 
kenzie thus  heard  them  related,  when  among  them  :  'They  believe 
that  at  first  the  globe  was  one  vast  and  entire  ocean,  inhabited  by 
no  creature,  except  a  mighty  Bird,  whose  eyes  were  fire  and  whose 
glances  were  lightning,  and  the  clapping  of  whose  wings  was  thunder. 
On  his  descent  to  the  ocean,  and  on  his  approaching  it,  the  Earth 
instantly  rose  up  and  remained  on  the  surface  of  the  water/  Mack. 
Travels,  cxvi. — Strabo  mentions,  from  Megasthenes,  that  the  Brah- 
mans  of  India,  at  that  time  taught  that  the  world  was  spherical,  and 
had  arisen  from  Water,  and  the  Divinity  had  made  it,  and  pervaded 
the  whole  of  it.  Lib.  15.  p.  1040. — So  Thales  declared  Water  to 
have  been  the  beginning  of  things,  and  that  God  was  the  mind  which 
had  out  of  that  formed  every  thing.  Cic.  deNat.  Deor.  1.  1. 

The 
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It  has  been  usual  with  writers  to  call  this  state  LETTER 
a  Chaos;  meaning  by  that  word,  a  confused  dis-  • — J — • 
orderly  mass  of  heterogeneous  materials,  mingled  or 
mingling  at  random  with  each  other :  but  this  is 
a  gratuitous  assertion,  at  variance  with  the  fact  of 
an  intelligent  Creation.  What  the  Deity  formed, 
He  composed  from  its  very  commencement  with 
the  same  scientific  regularity  and  precision  with 
which  He  completed  and  has  since  maintained  it. 
Under  such  a  Being,  the  formative  process,  from  its 
most  elementary  state,  must  have  been  a  careful 
work  of  deliberative  and  arranging  mind ;  the 
preceding  adapted  to  the  subsequent ;  and  every 
stage  and  part  fulfilling  its  appointed  office  and 
subserviency  to  the  completion  of  the  chosen  and 
admirable  whole.4 

At  this  point  of  time,  when  its  specific  composi- 
tion was  taking  place,  the  Divine  command  was  issued 
for  the  appearance  of  the  luminous  fluid.  The  intro- 
duction of  this  grand  agent  of  the  creative  process  is 
mentioned  with  that  sublimity  of  diction  which  arises 
from  the  emphatic  conciseness  of  imperative  dignity  : 
*  And  ELOHIM  said,  *  LIGHT  !  BE,'  and  light  was.'5 

The  Sanscrit  Institutes  of  MENU  have  in  this  point  a  remarkable 
coincidence  with  Moses  : — 

t  He — the  Soul  of  all  beings — having  willed  to  produce  various 
beings  from  His  own  Divine  substance,  first,  with  a  thought  created 
the  Waters,  and  placed  in  them  a  productive  seed. 

'  The  Waters  are  called  nara ;  because  they  were  the  production 
of  Nara,  or  the  Spirit  of  God :  and,  since  they  were  His  first  ayana, 
or  place  of  motion,  He  is  thence  named  Narayana  or  moving  on 
the  Waters/  Sir  Wm.  Jones.  Instit.  of  Menu,  p.  2. 

4  M.  Fairholme  justly  urges,  that  '  the  theory  of  a  Chaos  or  im- 
perfect formation  of  the  Earth,  is  contrary  to  our  reason/  He 
thinks  it  not  true,  that '  the  solid  globe  was  a  chemical  crystalline 
deposit  from  an  aqueous  chaos  ;'  but  that  the  mineral  kingdom  was 
perfectly  formed  at  Creation,  and  not  left  to  any  crystallizing 
process.'  Fairholme's  Gen.  View  of  Geol.  of  Scripture,  p.  20,  21. 

3  Gen.  ch,  i.  ver.  3.  The  Hebrew  words  of  command  are  only  four, 

which 
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LETTER  It  came  instantaneously,  pouring  on  and  pervading 
the  terrestrial  mass  ;  and  the  operations  of  this  beau- 
tiful element,  whose  penetrating,  universal,  and  mar- 
vellous agencies  are  yet  so  little  understood,  fulfilled 
its  Author's  wishes : 

'  EI.OHIM  saw  the  light,  that  it  was  good.' 9 

From  light  we  cannot  separate  the  recollection  and 
companionship  of  heat.  They  are  now  found  to  be  so 
generally  co- existing,  in  the  latent  or  the  active  state, 
wherever  either  is  present,  that  they  are  thought  to 
be  modifications  or  different  conditions  of  the  same 
element.  When  both  these  occur,  we  have  fire. 
Fire  is  luminous  heat,  or  heat  in  the  state  of  light. 
The  Sun's  light  has  the  effect  of  both  heat  and  light. 
All  flame  from  all  combustible  bodies,  our  domestic 
and  furnace  fires — volcanic  light,  the  electrical 
lightning — all  these  exhibit  both  light  and  heat. — 
The  Hebrew  word  used  by  Moses,  aor,  expresses 
both  light  and  fire.  We  may  therefore  reasonably 
infer,  that  Light  came  to  the  Earth  in  the  state  in 
which  we  now  almost  universally  find  it,  as  both 
light  and  heat ;  and  that  from  the  moment  of  its 
presence,  the  phenomena  and  agency  of  light,  heat, 
and  fire  began,  wherever  it  spread — and  within  the 

which  express,  even  more  concisely  than  the  Greek  translation  of 
them,  that  sublimity  of  effect  which  Longinus  so  much  admired. 
They  are  as  in  the  text  IIK  »m  TN  »n»  The  Latin  gives  also  their 
dignified  brevity,  '  Sit  lux !  et  lux  fuit.'  The  third  person  of  the 
imperative  in  our  language,  '  Let  there  be  light,  and  there  was 
light,'  lessens  the  force,  by  multiplying  the  words  of  the  passage. 

6  Gen.  ch.  i.  ver.  4.  With  this  account  of  Moses,  that  of  Orpheus, 
as  his  verses  are  cited  by  Timotheus  theChronographer,  in  Eusebius, 
singularly  coincides.  When  the  Gtoe,  the  Deity,  was  making  the 
world,  an  aether  spread  around,  within  which  was  Chaos,  and  dark 
Night  covering  all  things  under  the  aether.  The  earth  from  the 
darkness  was  not  to  be  seen,  but  he  said,  that  Light  breaking  thro 
the  aether  (pfjZav  rbv  aiOtpa)  enlightened  all  the  creation/  Gr. 
Chron.  p.  4. 
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earth  as  well  as  upon  it/  The  interior  of  the  Earth,  LETTER 
as  far  as  it  is  yet  known,  exhibits  every  where  the  — -vl— < 
agency  of  light  and  heat,  either  in  their  combined 
operation  of  fire,  or  in  their  separate  states  or  other 
modifications.  Submarine  volcanoes  are  still  occa- 
sionally bursting  up,  as  indications  of  the  fiery  agen- 
cies that  are  yet  acting  beneath  our  surface.8  Thus 
the  Mosaic  record  expresses  the  true  principles  of  our 
geological  formations.  These  have  proceeded  from 
the  action  of  the  watery  or  of  the  fiery  element,  or  are 
the  alternate  effects  of  each.  We  learn  from  the  book 
of  Genesis,  that  both  these  were  active  agents  in  the 
Creation,  from  its  very  commencement.  Water  pre- 
ceded, and  began  its  operations  as  the  Spirit  of  the 
Creator  directed  them.  Light  descended  imme- 
diately afterwards,  when  ordered,  and,  with  its  modi- 
fications or  attendants,  heat  and  fire,  exerted  their 
powerful  agencies.  Thus  the  great  scientific  truth 
so  recently  ascertained,  after  many  contending  sys- 
tems had  been  upheld  and  thrown  down,  that  both 
the  watery  and  fiery  elements  were  actively  concerned 
in  the  geological  construction  of  our  Earth,  is  im- 
plied or  indicated  by  the  TVIosaic  narration,  instead 
of  being  inconsistent  with  it.9 

7  Dr.  Thomson  thinks  *  we  are  certain   that  no  particle  of  Light 
weighs  the  one-millionth  millionth  part   of  a  grain/    Chemistry, 
v.  1.  p.  390.     And  yet  it  is  continually  reflected  and  refracted   by 
solid  bodies.     The  incredibilia  of  science  are  numerous,  and  ought 
not  to  be  forgotten  when  we  are  judging  of  other  things  which  are 
not  more  incredible. 

8  An  instance  of  this  occurred  in  July  1831,  in  the  submarine  ex- 
plosion of  an  island  in  that  part  of  the  Mediterranean,  lat.  37°  6' 
and  10°  26'long.  from  Paris,  which  flows  near  Trafane,  on  the  S  W. 
coast  of  Sicily  ;  having  an  active  volcano  with  a  crater  in  its  centre, 
from  which  lava  was  flowing. 

9  Dr.  Bradley,  above  a  century  ago,  inferred,  from  his  observations 
of  the  heavens,  that  Light  comes  to  us  from  the  Sun  in  about  eight 
minutes.     Dr.  Brewsfer  remarks,  '  Light  moves  with  a  velocity  of 
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LETTER  The  next  act  of  the  Deity  was  to  make  a  boundary, 
< — ,- — '  or  division,  between  the  effect  of  the  visible  presence 
or  action  of  light,  and  that  darkness  which  arises 
from  its  latent  state  or  disappearance;  calling  the 
duration  of  our  luminous  sense  of  it  '  day,'  and  the 
time  of  its  absence  '  night.'10  Their  succession  was 
made  to  constitute  that  portion  of  time  which  we 
designate  by  a  natural  day.  '  The  evening  and  the 
morning  were  the  first  day.' "  Our  earthly  day,"is 
that  space  of  time  in  which  our  globe  turns  once 
completely  round.  This  section  of  time,  which  we 
subdivide  into  24  parts,  or  hours,  does  not  depend 
upon  the  Sun,  nor  arise  from  it.  As  it  is  only  an 
entire  rotation  of  the  Earth,  it  could  occur  as  well 
without  a  solar  orb  as  with  one. 

The  annual  circuit,  or  a  year,  which  is  the  com- 
pleted orbit  of  the  Earth  round  this  luminary,  could 
not  take  place  without  a  Sun  ;  but  a  day  requires 
the  existence  and  revolving  motion  of  the  Earth 

192,500  miles  in  a  second  of  time.  It  travels  from  the  Sun  to  the  Earth 
in  seven  minutes  and  a  half/  Treat.  Opt.  p.  2.  Sir  J.  W.  Herschel 
also  mentions  that  '  a  ray  of  light  travels  over  192,000  miles  in  one 
beat  of  the  pendulum  of  a  clock/  Disc.  p.  23.  Yet  La  Place  states 
that  light  employs  571  seconds  in  coming  from  the  Sun  to  the  Earth. 
V.  i.  p.  168, 172.  This  make  the  time  nine  minutes  and  a  half,  which 
is  nearly  one-third  more  than  the  usual  calculation.  This  would 
greatly  diminish  the  supposed  speed  of  the  descendiug  light. 

10  Gen.  ch.i.  ver.  4,  5. 

11  Gen.  ch.  i.  ver.  5.     '  And  ELOHIM  called  the  light  Day,  and  the 
darkness  he  called  Night/     The  VOLUSPA  of  the  Pagan  North  has 
a  remarkable  coincidence  with  this  intimation  : 

The  Sun  knew  not  where  should  be  his  palaces : 
The  Moon  knew  not  where  should  be  her  home  : 
The  Stars  knew  not  where  would  be  their  station. 

Then  all  the  Deities  moved  to  their  royal  stools. 
The  stupendously-holy  Gods  considered  these  things  : 
They  yave  names  to  the  night  and  to  the  twilight ; 
They  called  the  morning  and  the  midday  so  ; 
And  bade  the  rise  and  course  of  the  year  to  begin. 

Hist.  Anglo-Sax,  vol.i.  p.  242.  5th  edit. 
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alone.  This  is  mentioned  by  Moses  as  beginning  LETTER 
before  the  Sun  was  made  the  centre  of  our  astrono-  * — J. — » 
mical  system.  As  this  fact  denotes  the  diurnal  move- 
ment to  be  distinct  from  the  Sun,  and  independent 
of  it,  it  is  another  instance  of  the  correctness  of  the 
Mosaic  account.  The  first  rotation  of  the  Earth  round 
its  own  axis  made  the  interval  of  the  first  day,  and 
each  subsequent  revolution  constituted  the  several 
days  which  succeeded.12  Our  planet  might  cease  to 
turn  round  in  this  diurnal  continuity,  and  might  yet 
circle  round  the  Sun  in  its  yearly  course.  The  Moon 
moves  in  this  way  about  our  Earth ;  for  it  has  no 
rotatory  motion.  The  cause  of  our  Earth's  revolving 
round  its  axis,  is  quite  distinct  from  the  double  and 
mutually  counteracting  forces  which  produce  its  an- 
nual orbit.  Physics  have  not  discovered,  nor  can 
rational  conjecture  assign  any  reason  for  the  diurnal 
rotation,  except  the  commanding  will  and  exerted 
power  of  the  Divine  Creator.  Nor  is  it  a  mere  re- 
volution alone  which  makes  our  day  ;  but  it  is  a 
revolution  with  that  particular,  chosen,  specifically 
assigned,  and  limited  and  yet  marvellous  velocity,  in 
which  this  movement  is  and  ever  has  been  performed. 
To  occupy  that  portion  of  time  which  composes  our 
day,  it  must  move  precisely,  and  with  constant  and 
undeviating  exactness,  at  the  rate  of  about  1,000 
miles  an  hour,  or  about  16  miles  every  minute, — a 
stupendous  celerity  for  a  massy  globe  nearly  8,000 
miles  in  diameter  !  A  greater  velocity  would  make 

12  The  distinction  between  the  day  made  by  the  time  of  the  Earth's 
rolling  round  itself,  and  that  which  is  computed  with  reference  to  the 
Stars  and  Sun ,  is  well  known  in  science,  and  thus  marked  by  La  Place : 
*  The  astronomical  day  comprises  the  entire  duration  of  the  diurnal 
revolution  ;  it  is  greater  than  the  duration  of  a  revolution  of  the  hea- 
vens, which  constitutes  the  sideral  day.  Assuming  the  mean  astro- 
nomical day  to  be  equal  to  unity  (l)  the  sideral  day  is  0,997,26957.' 
La  Place's  System  of  the  World,  vol.  i.  p.  22.  Mr.Harte's  Translation. 
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LETTER  our  day  so  much  the  shorter ;  a  slower  progress 
would  as  much  prolong  it.  But  this  revolving  force 
has  been  continued  and  has  acted  for  nearly  6,000 
years  with  a  precision  which  has  never  varied.  In  all 
the  ages  of  which  history  has  preserved  any  memo- 
rial, the  natural  day  has  always  exhibited  every  where 
the  same  uniform  duration  ;  a  proof  that  the  rolling 
power  which  actuates  it  has  never  undergone  any 
alteration  or  diminution,  but  has  still  the  same  mea- 
sured and  governed  proportion  or  agency  with  which 
it  was  first  attached  to  our  terrestrial  habitation.13 

It  is  desirable  to  refer  all  phenomena  to  natural 
causes,  whenever  these  can  be  discerned,  as  it  is  un- 
necessary to  resort  to  the  Omnific  Power,  while  His 
secondary  instrumentalities  are  competent  to  the 
effect :  but,  for  the  performance  and  limitation  of 
this  amazing  rotation,  no  other  origin  can  be  alleged 
than  the  Divine  choice  and  ordination.  Of  the  other 
Planets,  three  revolve  round  their  axis  in  obedience 
to  the  same  commanding  potency,  and  in  portions  of 
time  nearly  similar;  but  the  two  largest  ones,  notwith- 
standing their  greatly  superior  magnitude,  in  less  than 
half  that  space.14  And  so  might  any  have  done.  Our 

13  It  was  a  great  oversight  in  the  Theologians  of  the  Papal  Church 
to  resist  the  admission  of  the  Copernican  system,  that  the  Earth 
moved  round  its  axis,  and  to  prefer  to  cling  to  the  Ptolemaic  theory, 
of  the  Sun  actually  circling  round  us,  as  it  appears  to  do.     This  old 
theory  is  incompatible  with  the  Mosaic  account,  of  a  day  beginning 
before  the  Sun,  because  upon  that,  the  Sun  is  essentially  necessary 
to  make  the  period  of  time  which  constitutes  a  day.     But  on  the 
Copernican  system,  the  Earth  does  this  without  the  Sun,  as  its  re- 
volving motion  round  its  own  centre,  which  forms  our  day,  does  not 
require  the  Solar  luminary. 

14  The  planets  Mercury,  Venus  and  Mars,  have  a  natural  day,  from 
their  respective  revolutions  round  their  axis,  nearly  equal  to  our 
own,  as  Mercury  performs  his  circle  in  24  hours  5£  minutes,  Mars 
nearly  in  the  same  time,  and  Venus  in  23  hours  21^  minutes.  La  Place, 
p.  53,  54,  and  note,  p.  325.     But  vast  as  the  force  must  be  to  revolve 
their  masses  in  that   time,  it  is  inconsiderable  to  what  Jupiter  re- 
quires 
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Earth  might  have  rolled  round  in  twelve  hours,  LETTER 
or  in  twenty,  or  might  have  taken  thirty  or  forty  to 
have  completed  its  rotation.  For  purposes  unre- 
vealed  to  us,  but  most  probably  in  special  adaptation 
to  the  nature,  formation  and  benefit  of  all  the  or- 
ganized beings  that  have  been  created  to  be  upon  it, 
and  particularly,  to  the  most  salutary  period  of  the 
sleeping  and  waking  of  its  sentient  existences,  and 
to  the  fittest  action  and  succession  of  light  and  heat, 
and  their  absence,  we  revolve  as  we  do.  It  is  as 
important  to  recollect  these  circumstances,  as  it  will 
be  useful  for  our  science  to  investigate  their  causes 
and  effects,  because  one  of  the  most  satisfactory 
evidences  to  our  admiring  reason,  that  our  Earthly 
System  is  not  a  medley  combination  of  accidents,  but 
has  been  artificially  composed  and  arranged  by  an 
intelligent  Creator,  on  a  wise  and  provident  system 
of  thinking,  and  according  to  a  deliberate  and  de- 
signed construction,  arises  from  that  universal  adapta- 
tion of  all  its  parts  and  movements  to  each  other,  and 
to  the  fabrication,  agencies,  and  welfare,  of  the  whole, 
which  become  the  more  manifest  to  our  enlightened 
judgment  the  more  they  are  studied  and  understood. 

The  use  of  the  word  '  day,'  to  signify  in  its  lesser 
meaning,  that  portion  only  of  the  natural  day  which 
occurs  while  one  part  of  the  Earth  is  in  visible  light, 
was  a  secondary  and  peculiar  application  of  the  term, 
to  express  a  different  thing  from  that  of  our  diurnal 
revolution.  In  this  restricted  sense,  it  rather  shows 
the  phenomenon  of  the  illumination  of  our  inhabited 
surface,  than  any  specific  lapse  of  time.  The  word 
is  appropriated  by  us  in  popular  language  to  mark 

quires  for  effectuating  his  movement.  His  volume  is  1,000  times 
greater  than  that  of  the  Earth  ;  La  Place,  p.  62  ;  and  yet  lie  rolls 
round  his  axis  above  twice  as  rapidly  as  our  planet.  Ib.  08. 
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the  appearance  as  well  as  the  duration  of  light  in  its 
perceptible  state,  as  the  term  '  night '  denotes  the 
period  of  its  invisibility.  An  actual  chronological 
day  is  thus  made  up  of  the  alternation  of  darkness 
and  daylight,  whose  respective  durations  are  always 
so  varying,  that  they  never  express  any  constant  and 
equable  recurrence  or  division  of  uniform  time, 
which  the  natural  day,  caused  by  the  rotation  of  the 
Globe,  steadily  observes. 

No  account  is  given,  in  Genesis,  of  the  geological 
formation  of  the  different  strata,  rocks,  and  minerals 
which  constitute  the  interior  and  the  crust  of  the 
Globe.  The  knowlege  of  these  is  left  to  be  explored 
and  ascertained  by  the  researches  and  reasonings  of 
our  scientific  inquirers.  The  intelligent  curiosity  of 
many,  in  every  country  of  Europe,  has  been  for  some 
time,  and  continues  still  to  be  directed,  to  a  minute 
examination  of  the  mineralogical  contents  and  geolo- 
gical structure  of  our  Globe,  and  with  the  most  en- 
couraging success.  Surprising  discoveries  have  been 
made  within  the  last  fifty  years  ;  and  that  science, 
which  was  in  its  babyhood  in  my  youth,  is  now  fast 
advancing  to  a  state  of  vigorous  maturity.  The 
human  mind  has  not  shown  its  penetrating  powers  of 
research  and  inferential  reasoning  on  any  topic  more 
creditably  than  on  this.  It  has  already  disclosed 
many  of  the  animals  and  vegetables  of  the  ante- 
diluvian world ;  and  has  explored  several  important 
facts  of  the  ancient  state,  both  of  our  surface  and  of 
the  rocks  and  agencies  immediately  below  it.  The 
silence  of  the  Mosaic  record  on  the  particular  history 
of  our  geological  construction,  allows  free  latitude 
to  every  speculation,  and  repels  no  philosophical  in- 
vestigator. It  merely  presents  a  few  points  and  out- 
lines, which  nothing  has  yet  occurred  to  disprove, 


FROM  THE  CREATION  TO  THE  DELUGE.  23 

altho  much  has  been  observed,  which  it  requires   LETTER 
great  talents,  enlarged  reasoning,  and  further  know- 
lege,  to  reconcile  to  them  with  precision,  and  to  ex- 
plain what  may  seem  inconsistent.     This,  however, 
additional  researches  may  be  expected  to  effect;  for 
it  is  probable  that  that  theory  will  be  found  the 
truest,  the  most  scientific,  and  the  most  satisfactory, 
which  is  the  most  coincident  with  the  Hebrew  docu- 
ment.    The  Newtonian  genius  has,  however,  yet  to 
arise  in  this  department  of  our  studies,  whose  capa- 
cious and  penetrating  mind  can  unite  the  facts  and 
science  of  nature  with  this  ancient  and  sacred  record. 
His  reward  will  be  an  intellectual  immortality,  like 
that  of  our  greatest  Mathematician.    The  true  system 
will  accomplish  this  result.  The  Mosaic  account  does 
not  expressly  limit  the  process  and  the  completion 
of  the   formations  which    compose    our  World,  to 
that  moment  or  that  day  in  which  the  order  was 
given  for  their  occurrence.  The  issuing  of  the  man- 
date marks  the  origin,  and  began  the  creation  of  what 
was  commanded  ;  but  that  specific  operation  having 
thus  commenced,  it  appears  reasonable  to  suppose 
that  it  continued  to  act  as  long  afterwards  as  was 
necessary  for  its  effectuating  all  that  it  was  intended 
to  accomplish.    Thus  Light  was  called  into  existence 
on  the  first  day  of  the  cosmogony.    But  having  done 
on  that  day  all  that  it  was  meant  to  effect  in  that 
period,  we  may  assume  that  it  continued  to  act  after- 
wards, during  all  the  succeeding  days,  while  sub- 
sequent commands  set  other  agents   and  processes 
also  into  operation.     Indeed  it  has  been  acting  ever 
since,  as  is  daily  manifested  to  our  senses  by  the  phe- 
nomena which  it  is  still  continually  producing.15 

14  It  is  an  opinion,  which  phenomena  of  nature  are  continually 
occurring  to  strengthen  in  the  observing  mind,  that  Light  and  Heat 

C    4  have 
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LETTER  This  fact  is  shown  by  the  next  product  of  the 
creative  energy  which  the  Divine  Wisdom  was  ex- 
erting— the  formation  of  that  aerial  expanse  which 
we  call  the  Atmosphere,  and  the  elevation  of  a  large 
portion  of  the  watery  element  into  the  state  of  clouds 
and  vapours,  to  float  in  the  upper  regions.16  This 
operation  divided  the  waters  that  belong  to  our  Earth 
into  two  portions,  as  well  as  into  two  states.  The 
state  of  water  in  the  seas  is  as  dissimilar  to  its  state 
in  clouds,  as  if  they  were  unrelated  substances  ;  va- 
pour and  water  would  not  be  imagined  to  be  the 
same  things,  if  we  did  not  know  their  relationship  to 
each  other;  but  the  quantity  of  each  may  not  so 
greatly  differ ;  for  imagination  can  hardly  conceive 
the  enormous  amount  of  this  fluid,  which  is  always 
suspended  or  moving  in  the  airy  regions  above  us.17 
The  atmosphere,  under  the  old  name  of  the  Firma- 
ment, divides  these  mighty  masses  of  water  from 
each  other,  pursuant  to  the  Divine  command.  From 
the  seas,  rivers,  lakes,  rivulets,  and  moist  earth,  it  is 
ever  ascending,  by  evaporation,  into  the  atmosphere, 
to  change  again,  and  to  fall  down  in  dews,  fogs, 
and  rain.18  No  agents  are  more  active  and  efficient 

have  such  close  analogies  and  intimate  relations  with  the  effects  and 
laws  of  the  electric,  magnetic  and  galvanic  fluids,  as  to  induce  a 
belief  that  they  are  all  modifications  of  the  same  ethereal  substance. 
If  this  be  a  just  conclusion,  the  rise  and  action  of  light  included  the 
operation  of  all  these  fluids  in  the  geological  formations. 

1(5  '  And  Elohim  said,  Let  there  be  a  firmament,  tf'pl  (expansion) 
in  the  midst  of  the  waters,  and  let  it  divide  the  waters  from  the 
waters/  Gen.  ch.i.  ver.  6. 

17  Mr.  Dal  ton  has  calculated  the  quantity  of  water  which  falls  from 
the  air  in  rain  and  dew,  in  one  year,  in  England  and  Wales  only, 
at  115,000  MILLIONS  of  TONS.     Of  this  immense  amount,  about  one- 
third  is  carried  off  by  the  rivers  and  subterraneous  cavities. 

18  The  same  Philosopher  infers  that  75,000  MILLIONS  of  TONS  are 
yearly  EVAPORATED    into    the    atmosphere,    from    the   surface    of 
England  and  Wales  only.    This  quantity  surprises  us  by  its  amount; 

but 
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in  transforming  water  into  its  vaporous  state,  than    LETTER 

light  and  heat ;  and  these  also  are  essential  parts  of  v_^ , 

the  common  air,  of  which  our  atmosphere  is  consti- 
tuted. The  atmosphere  could  not  have  been  made 
before  Light  had  been  connected  with  our  Globe;  and 
the  justness  of  the  position  of  the  formation  of  the 
atmosphere  after  the  production  of  the  light,  and  of 
the  rise  of  the  clouds  after  both  these  had  appeared, 
is  another  instance  of  the  rationality  and  truth  of  the 
Mosaic  cosmogony. 

The  generation  of  the  Atmosphere  and  Clouds  oc- 
curred during  another  rotation  of  the  Earth,  which 
formed  the  second  day.  It  is  scarcely  possible  to 
form  an  adequate  idea  of  the  quantity  of  water, 
which,  in  the  state  of  cloud  or  vapour,  is  always 
ascending  into  the  atmosphere,  and  floating  in  it 
above  us.19  But  here,  again,  another  proof  occurs 
to  us,  that  our  Creation  has  been  the  product  of  an 
intelligent  Mind,  carefully  adapting  his  provided 
agencies  to  the  phenomena  they  were  to  cause,  and 
these  to  each  other ;  for,  unless  the  ascending  vapours 
from  both  Earth  and  Sea  had  been  duly  balanced 
with  the  descending  rain;  and  unless  the  fitted  means 
were  kept  constantly  in  action,  to  occasion  a  con- 
but  it  is  only  half  of  that  which  will  be  noticed  in  Note  20,  as 
Dr.  Thomson's  apparently  well-founded  calculation. 

19  The  Mediterranean  affords  a  striking  instance  of  the  quantity 
of  water  that  ascends  into  the  air  above  us.  '  The  Nile,  the  Po,  the 
Rhone,  the  Ebro,  the  Danube,  the  Nieper,  the  Don,  and  many  other 
rivers  of  smaller  extent,  empty  themselves  into  the  Mediterranean, 
or  into  the  seas  connected  with  it,  and  constituting  a  part  of  this 
great  inland  ocean.  Yet,  notwithstanding  this  great  and  regular 
influx  of  water,  this  sea  does  not  increase  in  size,  tho  a  constant 
current  sets  in  from  the  Atlantic  thro  the  Straits  of  Gibraltar. 
An  evident  proof  that  the  natural  evaporation  from  the  surface  of 
the  Mediterranean  is  more  than  sufficient  to  dissipate  all  the  water 
thrown  into  it  from  a  vast  tract  of  Europe  and  Africa.'  Dr.  Thom- 
son's Outline  of  Heat  and  Elect,  vol.  i.  p.  241. 
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LETTER  stant  evaporation,  of  sufficient  amount  to  rise  into 
the  skies — and  other  effective  causation,  as  unceas- 
ingly operating  to  make  the  elevated  vapour  descend 
in  the  needed  showers,  the  vegetable  and  animal 
kingdoms  would  want  that  essential  element,  without 
which  they  could  not  subsist.20  But  the  powers  that 
are  employed  in  nature  for  this  purpose  must  be 
stupendous  in  their  agency  ;  for  when  it  is  reduced 
to  an  arithmetical  calculation,  it  overwhelms  the  con- 
ception by  its  surprising  magnitude.21  If  Light,  with 
its  modifications  or  companions,  heat  and  electricity, 
be  this  operating  instrument,  it  is  an  impressive  in- 

20  Dr.  Thomson  justly  reflects,  '  Let  us  suppose  for  a  moment,  that 
this  spontaneous  evaporation  were  to  cease,  and  let  us  contemplate 
the  consequences.  No  more  rain  or  dew  could  fall ;  the  springs  would 
cease  to  flow  ;  the  rivers  would  be  dried  up.   The  whole  water  in  the 
globe  would  be  accumulated  in  the  ocean  ;  the  earth  would  become 
dry  and  parched  :  vegetables,  being  deprived  of  moisture,  could  no 
longer  grow :  the  cattle  and  beasts  of  every  kind  would  lack  their 
usual  food  ;  man  himself  would  perish.     The  earth  would  become 
a  dull,  inanimate,  sterile  mass,  without  any  vegetables  to  embellish 
its  surface,  or  any  living  creature   to  wander   thro    its    frightful 
deserts.     Outline,  p.  260. 

We  may  add,  that  as  the  whole  water  of  the  globe  accumulated 
in  the  ocean,  it  would  soon  flow  over  the  land  and  cover  it  again 
with  an  universal  inundation.  It  is  Evaporation  which  now  prevents 
the  catastrophe  of  another  deluge. 

21  It  has  been  calculated  from  careful  observation,  that  the  annual 
evaporation  from  the  surface  of  Great  Britain,  is  equal  to  32  inches 
of  water.     But  *  the  mean  fall  of  rain  over  all  Great  Britain,  cannot 
be  estimated  at  less  than  36  inches.     Hence  the  evaporation  is  less 
than  the  rain  by  4  inches.     This  excess  must  be  supplied  from  the 
neighbouring  seas. .  ..The  4  inches  of  rain  not  again  elevated  in  the 
state  of  vapour,  must  be  annually  carried  into  the  sea  by  means  of 
the  different  rivers.  . .  .  Now  a  quantity  of  water  which  would  cover 
the  whole  surface  of  Great  Britain  to  the  depth  of  4  inches,  would 
amount  to  1,238,784,152,000,000  cubic  inches,  which   is   equal  to 
4,467,725,610,767  imperial  gallons,  or  17,729,069,844  tons/  Thom- 
son's Outline,  268. 

Hence,  eight  times  this  enormous  quantity  ascends  in  vapour 
every  year  from  our  Island,  and  nine  times  this  inconceivable 
amount  falls  on  it  in  rain. 
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dication  of  the  wondrous  potentialities  of  this  sur-    LETTER 
prising  element,  whose  particles  are  stated  to  be  so 
inexpressibly  minute. 

The  next  stage  or  process   which  disinguished 
the  third  revolution  of  the  forming  Globe  round  its 
axis,  was,  the  removal  of  the  waters  that  were  flowing 
over  it,  from  its  general  surface,  by  the  congregation 
of  them  into  those  united  masses  on  portions  only  of 
its  exterior  plane,  which  we  denominate  Seas. 
*  Let  the  waters  under  the  heaven  be  gathered 
together  unto   one  place,    and  let  the   dry  land 
appear,' 22 

was  the  Command ;  and  the  consequence  was,  that 
the  watery  element  assembled  on  one  portion  of  the 
earth  into  seas,  while  the  rest  of  the  earth  became 
habitable  ground.  No  detail  is  given  of  the  causes 
or  movements  by  which  this  mighty  result  was 
effected.  Here  also  the  Geologist  is  left  free  to  form 
his  most  scientific  speculations.  If  the  globular  sur- 
face was  an  uniform  level,  with  an  equal  diffusion 
of  the  waters  upon  its  whole  circumference,  some 
parts  must  have  been  then  raised  up,  in  order  to 
produce  adequate  concavities,  into  which  the  aqueous 
masses  could  subside  and  collect.  The  exterior  form 
of  the  Earth  is  manifestly  of  this  kind.  Vast  ranges 
of  mountains  and  rocks  are  now  seen  standing  in 
various  regions,  as  high  above  the  common  ground 
as  the  depths  of  the  ocean  seem  to  be  below  it, 
in  which  the  seas  are  permanently  assembled.  The 
surface  of  the  Earth  arises,  in  some  parts,  into  high 
table  land  ;  but  the  general  level  of  both  land  and 
sea  is  now  nearly  the  same.  The  Ocean  is  therefore 
obviously  occupying  cavities  equal  to  its  bulk  of 
fluid ;  and  the  supposition  seems  to  be  not  unrea- 

23  Gen.  ch.  1.  ver.  9. 
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LETTER  sonable,  that  in  order  to  form  these  hollow  spaces, 
the  mountain  masses  were  raised  up.23  It  seems 
a  reasonable  idea,  that  the  surface  of  the  Earth 
covered  by  the  sea,  much  resembles,  as  to  its  plains, 
heights,  and  cavities,  that  which  we  inhabit.  There 
may  be  depths  in  the  Ocean  extending  to  four  or 
five  miles,  as  there  are  mountains  of  this  height  on 
our  dry  land ;  but  until  we  can  find  the  means  of 
measuring  so  deep  a  descent,  this  must  be  mere 
hypothetical  calculation.  Our  soundings  have  not 
yet  been  found  practicable  to  the  extent  of  two 
miles.24  The  state  and  phenomena  of  these  stupen- 
dous elevations,  in  many  applicable  points  favor  the 
idea,  and  recommend  it  to  our  consideration.  But 
the  Mosaic  record  has  given  no  information  on  the 
subject;  and  therefore  philosophy  has  from  that,  on 
this  point,  neither  guide  nor  restriction  in  its  theories 

23  Dr  Young  intimates  the  mean  depth  of  the  ATLANTIC  Ocean  to  be 
about  three  miles  ;  and  that  of  the  PACIFIC,  four  miles.  Lect  p.  47. 

But  the  European  Seas  are  less  profound.  '  The  greatest  depth 
of  the  ADRIATIC,  between  Dalmatia  and  the  Mouths  of  the  Po,  is 
twenty-two  fathoms/  Lyell's  Geol.  p.  236.  The  MEDITERRANEAN 
varies  very  much.  Between  Gibraltar  and  Ceuta,  Captain  Smith 
sounded  950  fathoms  (1,900  yards)  to  a  gravelly  bottom.  Saussure, 
at  Nice,  to  2,000  feet.  In  the  narrowest  parts  of  the  Strait  of 
Gibraltar,  where  they  are  nine  miles  broad,  the  depth  varies  from 
160  to  500  fathoms'  (from  320  to  1,000  yards.)  Lyell,  ib.  p.  298. 

LA  PLACE  infers,  *  that  the  depth  of  the  sea  is  inconsiderable.  Its 
mean  depth  is  of  the  same  order  as  the  mean  heights  of  continents 
and  isles  above  its  level,  whose  height  does  not  exceed  1,000  metres 
(1,093  yards  )  But  as  high  mountains  are  spread  over  some  parts  of 
the  continent,  so  there  may  be  great  cavities  in  the  bottom  of  the 
sea/  La  Place,  System,  vol.  2.  p.  116. 

24  Capt.  Parry,  in  lat.   57°  N.  long    24°  W.  about  100  leagues 
from  land,  found  no  bottom  with  a  line  of  one  mile  and  280  yards, 
which  was  a  quarter  of  a  mile  deeper  than  was  reached  by  Lord 
Mulgrave  ;  but  Mr.  Scoresby,  in  lat.   76°  N.  long.  4  W.  got  a  line 
down  of  1200  fathoms,  or  one  mile  and  640  yards,  without  finding 
a   bottom.     Mr.  Fairholme  remarks,    that   this   *  is  probably  the 
greatest  depth  of  sounding  ever  attempted/  Geol.  of  Script,  p.  39. 


FROM  THE  CREATION  TO  THE  DELUGE.  20 

or  researches.     It  is  only  necessary  that  we  should    LETTER 
avoid  all  systems  as  erroneous,  which  are  incom- 
patible with  the  other  general  intimations  of  this 
important  document.25 

You  will  find  it  to  be  suggested  by  several  able 
men,  that  the  word  t  day/  in  the  brief  account  of  the 
Creation,  in  Genesis,  was  not  meant  to  be  restricted 
to  our  duration  of  twenty-four  hours ;  but  was  rather 
used  as  a  term  to  express  an  indefinite  period  of 
time  :  and  that  Six  days  of  creation  express  only  so 
many  successive  stages  ;  and  that  each  of  these  may 
be  construed  to  be  a  thousand  years ;  especially  as 
in  the  Psalm,  which  the  Jews,  according  to  an  ancient 
tradition,  supposed  to  be  written  by  the  same  author, 


24  That  Moses  was  correct  in  representing  the  Earth  as  first 
covered  by  the  waters,  before  they  were  drawn  off  into  the  sea,  is 
manifest  from  the  admissions  of  those  philosophers  who  are  least 
disposed  to  favor  his  authority.  Thus  La  Place  mentions,  '  There 
cannot  be  the  least  doubt  but  that  the  sea  covered  a  great  part  of 
our  continents,  on  which  it  has  left  incontestible  proofs  of  its  exist- 
ence. The  successive  subsidence  of  isles,  and  of  a  part  of  the  con- 
tinents, followed  by  extended  subsidence  of  the  waters  of  the  sea, 
which  have  uncovered  parts  previously  submersed,  appear  to  be 
indicated  by  the  different  phenomena  which  the  surface  and  strata 
of  the  existing  continent  present  to  us.'  Ib. 

De  la  Metherie  expressed  to  De  Luc,  '  Vous  convenez  encore 
avec  tons  les  physiciens,  que  la  surface  du  globe  a  du  etre  entiere- 
ment  couvert  d'eau  dans  la  premiere  origine.'  So  Dotomieu  says, 
'  Limestone  covers  more  than  a  third  of  our  continents.  It  is  the 
abundance  of  this  rock,  the  position,  almost  always  horizontal,  of 
its  beds,  and  the  fossils  it  contains,  which  have  taught  us  the  long 
residence  of  the  sea  on  our  continents/  Journ.de  Phys.  Oct.  1791. 

M.  FERUSSAC,  less  prejudiced,  intimates  the  same  fact,  when  he 
expresses  the  importance  of  showing  that  the  formations  above  the 
chalk  were  the  production  of  a  certain  state  of  things  intermediary 
between  the  epocha  when  the  waters  of  the  sea  covered  all,  and  when 
its  surface  became  free.'  Bull  Univ.  1828,  vol.  6.  p.  185. 

So  WERNER  thought,  '  that  the  whole  ocean  must  have  formerly 
covered  the  whole  earth  at  the  same  time.'  Jameson's  Miner, 
vol.3,  p.  75. 
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LETTER    a  thousand  years  are  spoken  of  as  no  more,  in  the 
Divine  consideration,  than  a  human  day.26 

They  have  been  led  to  this  enlarged  construction 
of  the  term,  by  finding  many  appearances  in  the 
state  and  nature  of  the  masses  of  the  Earth,  and  of 
their  organical  remains,  which,  in  the  present  degree 
of  our  geological  knowlege,  seem  to  have  required  a 
much  longer  period  for  their  occurrence,  and  for  the 
revolutions  which  they  indicate  our  globe  to  have 
undergone,  than  the  short  space  of  six  of  our  natural 
days  would  have  admitted.  Feeling  this  difficulty, 
they  have  preferred  to  expand  the  meaning  of  the 
word  by  which  Moses  designates  the  time  of  each 
successive  act  of  creation,  to  the  other  alternative, 
of  opposing  his  authority  altogether.  If  there  were 
an  absolute  necessity  of  making  such  an  election,  it 
would  be  most  reasonable  to  coincide  with  their 
idea ;  and  it  is  remarkable  that  some  ancient  nations 
had  traditions  of  that  sort  among  their  learned  men.27 

26  '  For  a  thousand  years    in  thy  sight   are  but  as  yesterday/ 
Ps.  xc.  ver.  4.     St.  Peter  expresses  a  similar  idea  :  '  Be  not  ignorant 
of  this  one  thing,  that  one  day  is  with  the  Lord  as  a  thousand  years, 
and  a  thousand  years  as  one  day/     2  Pet.  ch.  iii.  ver.  8. 

27  We  learn  from  Suidas,  that  the  ancient  Etruscans  had  such 
traditions.     He  mentions,  that  a  well  informed  man  of  their  nation, 
who  had  written  their  history,  stated,  that  God  was  the  Demiurgos, 
or  maker  of  all  things;  that  He  had  employed  12,000  years  in  his 
creations,  and  had  distributed  them  into  twelve  mansions.     In  the 
first  Chiliad  or  1,000  years  He  had  made  the  Heaven  and  the  earth  ; 
in  the  second,  the  firmament,  which  He  called  Heaven  ;  in  the  third, 
the  sea,  and  all  the  waters  on  the  earth  ;    in  the  fourth,  the  great 
luminaries,  the  Sun  and  Moon  ;  and  the  Stars  ;  in  the  fifth,  all  birds 
and  reptiles,  fish  and  quadrupeds  ;  and  in  the  sixth,  the  human  race. 
That  being  so  formed,  Mankind  would  last  6,000  years,  and  there 
would  be  a  consummation  of  the  whole  world  at  the  end  of  the 
12,000  years,     Suidas,  v.2.  p.  958. 

The  ancient  Persians  taught  the  formation  of  things  in  this  suc- 
cession :  the  heavens,  the  waters,  the  earth,  the  trees  and  plants, 
the  animals,  and  then  man.  The  space  they  allotted  to  each  period 
was  in  the  following  days  ;  55,  60,  75,  30,  80  and  75,  making 

together 
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But  altlio  it  is  true  that  many  of  the  geological  phe-  LETTER 
nomena  have  been  represented  by  these  observers, 
and  others,  to  indicate  that  our  Earth  has  had  a 
much  longer  duration  than  the  strictest  import  of  the 
terms  used  by  Moses  can  allow,  and  especially  in 
the  succession  of  its  organized  races ;  yet,  after  the 
most  patient  comparison  and  consideration  of  their 
facts  and  reasonings,  I  cannot  but  feel  that  they  have 
not  at  all  advanced  beyond  plausible  conjectures,  as 
I  also  perceive  that  they  are  mostly  at  variance  with 
each  other ;  and  that,  as  fast  as  one  theory  of  this 
sort  is  set  up,  it  has  been  found  to  be  wrong  by  a 
succeeding  inquirer,  who  attempts,  in  his  turn,  to 
establish  a  different  one,  of  the  same  tendency,  in 
its  stead.  These  are  all  fair  exertions  of  ingenuity, 
and  arise  from  a  desire  to  let  no  fallacy  stand,  and 
from  a  love  of  exploring  what  has  baffled  anterior 
research  :  but  these  circumstances  prove,  that  none  of 
these  theories  are  true ;  that  the  right  theory  has  not 
yet  been  discovered  ;  that  erroneous  deductions  have 
been  made  from  the  phenomena  which  have  been 
seen ;  and  that  these  are  not  yet  justly  understood,  nor 
their  real  bearings  discerned.  Hence,  I  continue  in 
the  belief,  that  whatever  is  true  in  fact  and  correct 
in  inference  on  this  subject,  will  be  in  the  end  found 
to  be  not  inconsistent  with  the  account  of  Moses, 
nor  with  the  common  meaning  of  the  expressions 
he  uses.  In  studying  the  Scriptures,  it  is  peculiarly 
desirable  that  we  should  on  no  occasion  depart  any 
more  from  the  usual  and  natural  meaning  of  the 
words  and  phrases  which  there  occur,  than  we  do  in 
reading  any  other  author.  They  have  been  greatly 
disfigured  by  the  forced  constructions  which  most 
- 

together  365  days  or  a  complete  year,  during  which  creation  was 
completed.     Hyde  Vet.  Pers.  164. 
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LETTER  men  seek  to  put  upon  them ;  and  much  dissatisfaction 
has  by  this  conduct  been  excited  in  the  intelligent 
mind.  The  true  construction  of  every  part  must  be,  not 
the  possibilities  of  meaning  which  refining  ingenuity 
may  draw  from  the  expression,  but  that  sense  and 
purport  which  the  author  himself,  in  penning  them, 
intended  that  they  should  express.  His  personal 
meaning  at  the  time,  and  not  the  import  which  our 
verbal  criticism  can  now  extract,  should  be  the  great 
object  of  our  attention.  In  the  present  instance,  I 
think  Moses  meant  to  express  six  natural  days  ;  and 
therefore  it  appears  to  me  to  be  most  probable,  that 
whenever  the  right  theory  on  the  fabrication  of  our 
Earth,  and  on  the  era  and  succession  of  its  organized 
beings,  shall  be  discovered,  it  will  be  found  to  be 
compatible  with  the  Mosaic  cosmogony,  in  its  most 
natural  signification.  But  until  this  desirable  event 
arrives,  there  will  be  as  much  incongruity  between 
this  ancient  account  and  our  modern  speculations,  as 
there  cannot  but  be  between  the  devious  excursions  of 
an  active  imagination,  and  the  simple  and  solid,  but 
unattractive  reality.  Our  German  contemporaries, 
in  some  of  their  reveries  on  ancient  history,  are 
equally  alert  to  prove  that  novelty  of  fancy  is  more 
sought  for  by  many,  than  justness  of  thought ;  that 
it  is  easier  to  argue  than  to  judge;  and  that  even 
truth  becomes  wearisome  when  it  ceases  to  be  ori- 
ginal, and  has  lost  the  impression  of  its  beauty  by 
its  habitual  familiarity. 

It  is  quite  true  that  Moses  did  not  profess  to  be  a 
geologer,  and  had  no  business  to  be  so.  His  object 
was,  not  to  teach  natural  science,  but  to  inculcate 
the  existence,  the  laws,  the  will,  and  the  worship, 
of  GOD  ;  and  to  found  the  polity  and  social  manners 
and  institutions  of  his  countrymen  on  this  only 
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true  foundation  of  national  prosperity  and  of  indi-  LETTER 
vidual  happiness.  But  as  he  was  the  chosen  organ  * — ^ — » 
of  Divine  truth  to  man,  on  his  moral  and  religious 
duties,  it  is  most  probable,  that  what  he  expresses 
on  other  subjects,  in  those  compositions  which  were 
to  be  the  permanent  guides  of  the  opinions  and  con- 
duct of  his  nation,  will  be  also  what  is  true  and 
proper.  It  is  most  consistent  with  all  that  we  know 
of  intelligent  agency,  to  suppose  that  he  who  was 
instructed  or  guided  to  be  the  lawgiver  and  sacred 
preceptor  of  his  people,  would  be  likewise  so  in- 
formed, or  influenced,  as  to  avoid  falsehood  on  every 
other  collateral  subject,  which  it  would  be  in  the 
course  of  his  narration  to  notice.  If  we  were  directing 
or  assisting  any  pupil  to  write  on  any  topic,  we  should 
certainly  not  suffer  him  to  insert  any  thing  that  we 
knew  to  be  a  fiction  or  a  fallacy.  It  is,  therefore, 
most  rational  to  suppose  that  the  same  precaution  was 
used  by  the  Deity  towards  his  selected  messenger. 
Hence,  I  am  induced  to  believe  that  what  Moses 
expresses  incidentally  on  other  points  besides  those 
of  his  Divine  legislation,  is  substantially  true,  and  will 
be  found  to  be  so,  as  soon  as  his  judges  or  readers 
have  acquired  competent  knowlege.  It  is  our  defi- 
ciency in  this,  which  hurries  us  to  discredit  or  to 
doubt,  or  to  oppose  him.  But  on  no  collateral  point, 
additional  to  his  main  subject,  was  he  more  likely  to 
have  been  correct,  either  from  true  human  traditions 
of  preceding  knowlege,  or  communications  ;  or  from 
new  supplementary  aid,  so  far  as  that  was  needed, 
than  in  his  notices  of  the  Divine  Creation.  This 
was  indeed  the  true  basis  of  his  mission  and  tuition  ; 
and  is  brought  prominently  forward  at  once  to  our 
view,  as  if  it  were  meant  to  be  so.  His  brief  intir 
mations  are,  therefore,  most  probably  the  just-out- 
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LETTER  lines  of  all  true  geology ;  and  thus  far  we  may  affirm, 
v — J — *  that  the  more  our  materials  of  judgment  are  increased 
by  the  multiplying  labours  of  our  geological  students, 
the  less  founded  any  opposing  speculations  appear  to 
become.  It  is  now  thirty-five  years  since  my  atten- 
tion was  first  directed  to  these  considerations.  It  was 
then  the  fashion,  for  science,  and  for  a  large  part  of 
the  educated  and  inquisitive  world,  to  rush  into  a 
disbelief  of  all  written  revelation ;  and  several  geo- 
logical speculations  were  directed  against  it.  But  I 
have  lived  to  see  the  most  hostile  of  these  destroyed 
by  their  as  hostile  successors  ;  and  to  observe  that 
nothing  which  was  of  this  character,  however  plau- 
sible at  the  moment  of  its  appearance,  has  had  any 
duration  in  human  estimation,  not  even  among  the 
sceptical. 

Augmented  knowlege  has  from  time  to  time  over- 
thrown the  erroneous  reasonings  with  which  the 
Mosaic  account  has  been  repeatedly  assailed ;  and 
has  actually  brought  to  light  more  facts  in  its  favor, 
than  at  this  late  period  of  the  Earth  could  have  been 
expected  to  occur.  Those  which  are  of  this  descrip- 
tion, are  enlarging  in  number  every  year ;  and  there- 
fore my  belief  is,  that  the  veracity  of  the  chief 
Hebrew  historian  will  be  ultimately  found  to  be  as 
exact,  in  what  he  has  recorded  in  the  Cosmogony 
with  which  he  commences  his  work,  as  it  is  in  the 
account  of  his  own  Legislation.  There  is  certainly 
no  appearance,  as  yet,  that  any  contradictory  theory 
will  long  survive  its  public  enunciation.  Magna  est 
VERITAS,  et  prevalebit,  is  the  everlasting  axiom. 
Truth,  and  truth  only,  will  obtain  any  immortality 
in  the  intellectual,  and  therefore  in  our  literary  and 
social,  world. 
27  August  1831. 
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LETTER    II. 

ON  THE  FORMATION  OF  OUR  PLANETARY  SYSTEM— THE 
STARS,  AND  THE  COMETS. 


MY    DEAR    BOY, 

"I  HAVE  preferred  to  lay  before  you  this  Review  of  LETTER 
the  Sacred  History  of  the  World  in  the  form  of  IL 
Letters,  because  it  will  unavoidably  be  of  that  ex- 
cursive nature  which  best  suits  this  class  of  our  lite- 
rary composition.  The  peculiar  events  and  agency, 
and  the  intelligent  design,  that  directs  and  causes 
them,  which  distinguish  Sacred  from  Profane  or  com- 
mon History,  lead  the  mind  to  many  considerations 
and  investigations  on  which  it  desires  to  attain  every 
elucidation  which  patient  thought  can  supply.  But 
these  would  not  suit  the  direct  statements  and  usual 
rules  of  historical  writing,  in  its  regular  forms.  The 
epistolary  style  will  therefore  be  adopted,  as  most 
convenient  for  the  accomplishment  of  the  purposes 
of  the  present  undertaking. 

The  fourth  rotation  of  our  Globe  was  accompanied 
by  the  formation  and  arrangement  of  our  Planetary 
System.  At  this  period  of  our  Creation,  Moses  places 
the  formation  of  the  Sun  and  Moon,  and  their  asso- 
ciation with  our  Earth;  and  expresses  the  Divine 
order,  that  they  should  regulate  the  illumination  of 
our  world,  and  divide  our  day  into  the  two  natural 
distinctions  of  visible  light  and  succeeding  darkness, 
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LETTER    and  become  the  cause  of  our  seasons,  and  suggest 
* — ,1 — *  and  govern  our  computations  of  time. 

'  And  ELOHIM  said,  Let  there  be  lights  in  the 
firmament  of  the  heaven  to  divide  the  day  from 
the  night ;  and  let  them  be  for  signs,  and  for  sea- 
sons, and  for  days,  and  years :  and  let  them  be  for 
lights  in  the  firmament  of  the  heaven  to  give  light 
upon  the  earth :  and  it  was  so.'  * 

It  has  not  satisfied  some,  that  the  Sun  should  be  sup- 
posed not  to  have  existed  before  our  Earth ;  but  why 
should  an  anterior  subsistence  be  claimed  for  it  more 
than  for  ourselves  ?  There  is  no  reason  which  makes 
it  necessary  that  the  Sun  or  Moon  should  have  been 
framed  at  any  other  era,  rather  than  at  this  period. 
We  do  not  know,  and  we  have  no  means  of  knowing, 
at  what  point  of  the  ever-flowing  eternity  of  that 
which  is  alone  eternal — the  Divine  subsistence — the 
creation  of  our  Earth,  or  of  any  part  of  the  Universe 
began,  nor  in  what  section  of  it  we  are  living  now. 
All  that  we  can  learn  explicitly  from  revelation  is, 
that  nearly  6,000  years  have  passed  since  our  first 
ancestor  began  to  be.  Our  chronology,  that  of  Scrip- 
ture, is  dated  from  the  period  of  his  creation;  and 
almost  6,000  years  have  elapsed  since  he  moved  and 
breathed   a  full-formed  man.     But  what  series  of 
time  had  preceded  his  formation,  or  in  what  portion 
of  the  anteceding  succession  of  time  this  was  effected, 
has  not  been  disclosed,  and  cannot,  by  any  effort  of 
human  ingenuity,  be  now  explored.     It  is  an  absur- 
dity to  talk  of  a  beginning  eternity,  because  that 
would  be  a  contradiction  in  terms,  and  an  incon- 
sistency in  idea,   as  far  as  such  a  boundless  topic 
could  be  an  idea  within  us.     But  yet,  all  existence, 

!Gen.  ch.i.ver.  14,  15. 
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and  all  time,  must  have  some  relative  reality  with  LETTER 
respect  to  each  other.  Creation  must  have  begun 
at  some  early  part  of  anteceding  eternity ;  and  our 
Earth  may  have  had  its  commencement  in  such  a 
primeval  era,  as  well  as  in  a  later  one.  We  are 
approaching  the  six  thousandth  annual  revolution 
of  our  Globe  round  the  Sun.  This  is  all  we  posi- 
tively know;  but  there  is  no  compelling  reaso^ 
which  we  can  discern,  why  any  thing  should  have 
been  made  earlier  than  our  System.  All  are  alike 
creations  of  the  Creator,  and  therefore  equal  in  dig- 
nity as  to  each  other,  and  of  equal  estimation  with 
Him  ;  and  therefore  the  chronology  of  our  being  may 
be  as  ancient  as  that  of  any  of  the  splendid  Orbs 
above  us.  But  this  is  a  point  on  which  there  seems 
no  possibility  of  adding  to  our  knowlege,  by  any 
exertion  of  the  human  intellect ;  all  further  informa- 
tion upon  it  must  come  from  a  superior  source ;  and 
in  the  absence  of  this,  the  one  supposition  is  as  pro- 
bable as  the  other. 

But  whatever  may  be  the  comparative  antiquity 
between  our  Globe  and  the  myriads  of  radiant  Bodies 
which  nightly  gem  the  immense  expansion  of  celes- 
tial space  above  us,  in  their  unaltering  stations,  the 
most  natural  idea,  as  to  those  which  are  linked  with 
us  in  their  concurring  revolutions  round  our  grand 
central  luminary — and  as  to  the  Sun  himself,  which 
attracts  and  governs  both  them  and  ourselves — and 
as  to  that  pleasing  Satellite  which  makes  our  night 
so  poetical  and  so  beautiful,  — is,  that  they  and  we 
had  all  one  coinciding  period  of  existence,  and  differ 
little  in  the  chronology  of  our  origin.  This  fact,  at 
least,  seems  to  be  philosophically  certain,  that  all 
the  bodies  which  compose  our  Planetary  System 
must  have  been  placed  at  one  and  the  same  time  in 
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LETTER  that  arrangement,  and  in  those  positions,  in  which 
we  now  behold  them ;  because  all  maintain  their 
present  stations,  and  motions,  and  distances,  by 
their  mutual  action  on  each  other  :  neither  could  be 
where  they  are,  nor  move  as  they  do,  nor  subsist 
as  we  see  them,  unless  they  were  all  co-existing : 
the  presence  of  each  is  essential  to  the  system  which 
they  constitute — the  Sun  to  them,  they  to  the  Sun, 
and  all  to  each  other;  and  this  circumstance  is  a 
strong  indication  that  their  formation  was  simulta- 
neous, and,  therefore,  that  the  Sun  did  not  precede 
our  Earth  in  his  formation,  but  was  made  as  that 
was  framing,  just  as  Moses  has  narrated.  Each  of 
the  Planets,  and  the  Sun,  have,  no  doubt,  their 
several  peculiar  uses ;  but  they  have  also  been  fabri- 
cated with  mutual  relations,  and  for  common  pur- 
poses. Our  system  of  animated  and  vegetable  nature 
could  not  subsist  without  the  Sun.  We  could  not  have 
our  seasons,  our  daylight,  or  our  years,  without  him. 
He,  therefore,  has  been  made  expressly  for  us,  as 
well  as  for  the  substances  and  beings  that  he  may 
contain  within  himself.  He  has  equally  been  made 
for  our  sister  Stars,  to  whom  he  is  apparently  as  in- 
dispensable as  to  us.  The  true  chronology  of  these 
noble  structures  seems  therefore  to  be,  that  the  Sun 
and  the  Planets  were  formed  while  our  Earth  was 
creating.  The  Sun  and  Moon,  for  their  uses  to  us, 
as  well  as  for  those  to  themselves  and  to  the  bodies 
that,  with  us,  circle  around  them :  —  and  this  the 
Hebrew  author  intimates,  when  he  adds — 

'  And  E  LOHIM  made  two  great  lights ;  the  greater 
light  to  rule  the  day,  and  the  lesser  light  to  rule 
the  night :  the  stars  also.'  2 

"Gen.  ver.  16.     That  the  Stars  here  mentioned,  were  the  Planets 
of  our  System,  and  not  the  Fixed  Stars,  seems  a  just  inference,  from 
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The  Stars  with  which  we  are  connected,  are  the  six 
Planets  distinguished  by  the  names  of  Mercury, 
Venus,  Mars,  Jupiter,  Saturn,  and  Uranus  ;  and  those 
four  smaller  ones,  discovered  within  the  present  cen- 
tury, and  called  the  Telescopic  Planets,  because  they 
are  not  discernible  without  the  aid  of  a  very  power- 
ful astronomical  instrument :  tho,  perhaps,  instead  of 
them,  the  more  ancient  one  of  which  they  are  conjec- 
tured to  be  the  wandering  fragments,  was  the  prim- 
eval companion  of  the  other  six.3  The  immense 
distance  which  separates  the  Stars  that  belong  to  our 
System,  from  the  other  unmoving  ones  that  shine  in 
the  infinity  of  space  beyond,  increases  the  probabi- 
lity that  Moses  alluded  only  to  those  with  which  our 
Earth  is  concerned.4  Of  the  creation  of  the  rest,  as 

the  fact,  that  after  mentioning  them,  Moses  immediately  subjoins, 
'  And  ELOHIM  set  them  in  the  firmament  of  the  heaven  to  give  light 
upon  the  earth,  and  to  rule  over  the  day  and  over  the  night/  ver.  17. 
Now  the  Stars  which  were  more  peculiarly  set  in  the  firmament 
with  direct  relation  to  our  Earth,  were  the  Planets,  two  of  whom 
are  connected  with  our  day  and  night,  for  Venus  and  Jupiter  occa- 
sionally become  our  morning  and  evening  stars,  and  give  a  light  to 
our  Earth  in  their  transcendent  brilliancy,  which  no  fixed  star 
affords. 

3  These  four  minute  bodies,  if  all  were  put  together,  would  not 
exceed  the  magnitude  of  the  Moon ;  they  are  not  larger  than  some 
of  our  islands.  And  Olbers  has  suggested,  that  they  may  be  the 
fragments  of  a  greater  planet,  which  has  burst  by  some  explosive 
force.  It  has  been  calculated  that  an  exploding  velocity  '  twenty 
times  greater  than  that  of  a  cannon  ball,  would  be  sufficient  to  make 
these  describe  orbits  similar  to  those  described  by  the  other  Planets/ 
Harte,  note  to  La  Place,  vol.  1.  p.  334.  They  are, 

Ceres,  discovered  by  Piazzi,  1800; 

Pallas,  in  1802,  by  Olbers  ; 

Juno,  in  1803,  by  Harding  ; 

Vesta,  in  1807,  by  Olbers.          La  Place,  p.  71. 

They  are  so  small,  that  Dr.  Herschel  judged  the  diameter  of  Ceres  to 

be  only  160  miles,  and  that  of  Pallas  but  80.  He  called  them  Asteroids. 

*  La  Place  gives  an  astounding  idea  of  the  distance  of  our  System 

from  the  great  host  of  the  heavens;  for  he  says, «  Those  Stars  which, 
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LETTER  they  are  no  part  of  our  Cosmogony,  but  belong  to 
other  Orders  and  Systems  of  existence,  with  which, 
at  present,  we  have  no  relations,  no  account  is  trans- 
mitted to  us.  They  are  indeed  the  most  splendid 
mysteries  of  nature.  They  are  known  to  us  only  as 
radiant  points ;  for  the  most  powerful  telescopes 
cannot  farther  enlarge  them ; 5  and  yet  our  scientific 
contemporaries  are  ascertaining  that  their  number 
amounts  to  a  multitude,  which  their  predecessors 
never  imagined,  and  which  seems  to  exceed  all  our 
powers  of  fully  exploring.6  Of  these  it  is  remarkable, 
that  they  are  undergoing  changes  for  which  we  have 
no  means  of  accounting,  but  which  display  mighty 

from  their  great  brilliancy,  appear  to  be  nearest  to  us,  are  at  least 
200,000  times  farther  from  us  than  the  Sun/  Systeme,  vol.  1,  p.  127. 
Dr.  Wollaston  reckoned  Sirius,  the  beautiful  star  near  the  lower 
part  of  Orion,  to  be  525,481  times  more  distant  from  us  than  the  Sun. 
Dr.  Bradley  reasoned,  that  y  Draco  was  400,000  times  the  same 
distance. 

5  La  Place,  vol.1,  p.  80. 

6  '  M.  Bessell,  of  Kb'nigsberg,  observed  in  three  years,  between 
30,000  and  40,000  stars  comprehended  within  a  zone  extending  15 
degrees  on  each  side  of  the  Equator;  but  even  this  great  number  is 
but  a  small  portion  of  the  whole  within  the  limit  of  the  zone  which 
he  examined.     To  procure  a  more  complete  survey,  the  Academy 
of  Berlin  proposed,  that  this  same  zone  should  be  parcelled  out 
among  twenty-four  observers,  and  that  each  should  confine  himself 
to  an  hour  of  right  ascension,  and  examine  it  in  minute  detail.  This 
was  adopted ;  and  the  eighteenth  hour  was  confided  to  Professor 
Inghirami,  of  Florence,  and  examined  with  so  much  care,  that  the 
positions  of  75,000  stars  have  been  determined  in  it.'  Edin.  Rev. 
May  1830,  p.  91. 

If  this  number  was  ascertained  to  be  in  one  part  only  out  of 
twenty-four,  the  amount  in  the  other  twenty-three  positions  of  this 
zone,  and  in  the  rest  of  the  heavens,  will  reach  a  magnitude  that 
makes  the  Divine  promise  to  Abraham  not  a  mere  emphatic  simile, 
but  an  exact  comparison.  '  Look  now  toward  heaven,  and  tell  the 
stars,  if  thou  be  able  to  number  them :  So  shall  thy  seed  be.'  Gen. 
ch.  xv.  ver.  5.  If  the  nebulae  that  abound  so  much  above  are  truly 
resolvable  into  clusters  of  stars,  the  multiplicity  of  these  radiant 
bodies  is  indeed,  at  present,  innumerable. 
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causes  to  be  there  in  active  operation.7  Sometimes  LETTER 
the  alterations  are  gradual,  and  observable  by  human  » — ,^ — > 
care,  tho  not  explainable  by  the  acutest  minds  of 
science.8  Sometimes  they  indicate  an  actual  destruc- 
tion.9 It  is  one  of  the  wonders  of  Creation,  that  any 
phenomena  of  bodies  at  such  an  immense  distance 
from  us  should  be  perceptible  by  human  sight ;  but 
it  has  clearly  been  a  part  of  the  Divine  Maker's  plan, 
that  altho  they  do  not  act  physically  upon  us,  yet 
that  they  should  be  so  far  objects  of  our  conscious- 
ness, as  to  expand  our  ideas  of  the  vastness  of  the 
Universe,  and  of  the  stupendous  extent  and  opera- 
tions of  His  omnipotence.  By  them  we  are  enabled 
to  ascertain  that  existing  space  expands  around  and 
beyond  us  for  millions  of  millions  of  millions  of  our 
earthly  miles ;  and  that  His  Creations  accompany 
and  abound  in  all  this  marvellous  extent,  which,  dis- 
playing no  boundary,  no  terminating  ends,  may  be 
justly  called  infinite.  It  is  an  ocular  reality,  which 
gives  us  a  sensitive  idea  of  actual  infinitude ;  for  it 

7  Thus,  *  a  new  and  brilliant  fixed   star  was  twice  extinguished 
during  Gallileo's  life.     The  temporary  star  in  Cassiopeia,  observed 
by  C.  Gemma  in  1572,  was  so  bright  as  to  be  seen  at  noon  day.  That 
in  Serpentine,  first  seen  by  Kepler  in  1604,  exceeded  in  brilliancy 
all  the  other  Stars  and  Planets/  J.  W.  Herschel's  Discourse,  p.  115. 

8  La  Place  observes  of  the  Cassiopeian  Star,  '  In  a  short  time  it 
surpassed  the  most  beautiful  stars,  even  Jupiter  himself,  in  bril- 
liancy.    Its  light  afterwards  grew  feeble,  and  in   sixteen  months 
after  its  discovery,  it  disappeared,  without  having  changed  its  place 
in  the  heavens.     Its  colour  experienced  considerable  variations  ;  it 
was  first  of  a  dazzling  white,  afterwards  of  a  reddish  yellow,  and 
lastly  of  a  lead-coloured  white.     What  was  the  cause  of  these  phe- 
nomena?' Systeme,  vol.  1,  p.  81. 

9  The  idea  of  La  Place  is  reasonable:  'As  to  those  stars  which 
suddenly  shine  forth  with  a  very  vivid  light,  and  then  immediately 
disappear  ;  it  is  extremely  probable  that  great  conflagrations,  pro- 
duced by  extraordinary  causes,  take  place  on  their  surface.     This 
conjecture  is  confirmed  by  their  change  of  colour,  which  is  analogous 
to  that  presented  to  us  on  the  Earth  by  those  bodies  which  are  set 
on  fire,  and  then  gradually  extinguished.'  Systeme,  p.  81. 
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LETTER  presents,  to  every  examining  eye,  extension  spread- 
ing into  ubiquity,  and  no  where  reaching  aay  visible 
or  inferable  limit.  The  immeasurable  expansion  of 
the  heavenly  regions,  illustrated  to  our  sight  by  the 
splendid  spheres  which  mark  the  amazing  extent,  is 
therefore,  in  the  strictest  meaning  of  the  term,  a 
manifest  INFINITY, — an  infinity  made  visible  to  our 
intellect  by  immense  distances  which  our  eye  can 
survey,  and  which,  from  what  is  seen,  compel  the 
judgment  to  perceive  and  infer  an  unbounded  uni- 
versality beyond  them  :  for  there  is  nothing  in  them 
which  denotes  that  what  reaches  our  sight  in  them 
is  at  the  last  limits  of  existing  nature. 

These  lofty  mansions  of  being  also  indicate  to  us, 
that  they  have  the  same  Creator  as  ourselves,  and 
are  but  so  many  other  magnificent  scenes  of  His 
sovereignty  and  care.  For  they  display  an  abiding 
relation  of  position,  and  a  similarity  of  motion  and  of 
nature,  which  philosophers  have  noticed,10  and  there 
are  strong  indications  of  unity  of  design  and  creation. 
But  their  very  appearance  exhibits  such  a  congeni- 
ality and  analogy  of  nature  with  the  radiant  bodies 
which  form  our  System,  and  especially  in  possessing 
and  imparting  the  same  luminous  fluid  which  we 
enjoy,  that  the  reason  cannot  but  refer  all  the  stellary 
orbs  in  the  celestial  spaces  to  one  common  Author. 
The  identity  of  the  light,  which  alike  emanates  from 

10  '  The  Fixed  Stars  preserve  an  invariable  position  relatively  to 
each  other.  There  is  in  all  the  stars  a  general  periodical  motion, 
which  produces  a  slight  change  in  their  respective  positions,  which 
is  called  aberration.  Several  stars  have  proper  motions  peculiar 
to  themselves,  very  slow ;  but  which  the  lapse  of  time  has  rendered 
sensible.  Hitherto,  these  have  been  principally  remarkable  in  Sirius 
and  Arcturus,  two  of  the  most  brilliant ;  but  every  thing  induces  us 
to  think  that,  in  succeeding  ages,  similar  motions  will  be  developed 
in  the  other  stars.  ...  It  is  extremely  probable  that  the  nature  of 
all  these  stars  is  the  same/  La  Place,  Systeme,  p.  88  &  81. 
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all,  precludes  all  rational  doubt  on  this  interesting 
question.  That  our  light  was  His  creation,  we  learn 
from  His  Scriptures.  This  fact  justifies  us,  in  refer- 
ring it,  in  other  orbs,  to  the  same  origin  ;  and  nothing 
in  the  Universe  shows  any  marks  of  any  other  crea- 
tive power. 

The  facts  of  Nature  are  sometimes  so  surprising, 
as  to  be  incredible  to  any  but  a  scientific  mind.  One 
of  these  is  the  circumstance,  that  these  fixed  stars,  in 
their  immense  remoteness  from  us  which  occasions 
their  parallax  to  be  insensible,  should  yet  be  visible 
to  our  eyesight,  especially  when  the  portion  of  their 
light  which  reaches  us  is  so  inconceivably  small. 
That  light,  the  most  attenuated  fluid  we  know, 
whose  particles  have  the  incomprehensible  minute- 
ness which  was  mentioned  in  the  former  Letter, 
should  travel  in  undeviating  straight  lines  thro  so 
many  inexpressible  millions  of  miles,  and  reach  our 
comparatively  petty  Globe,  and  enter  every  eye  upon 
the  surface  which  looks  towards  them, — is  one  of 
the  miracles  of  our  created  nature.  But  this  effect 
becomes  the  more  surprising,  when  philosophers  of 
great  caution  and  high  reputation  present  to  us  their 
computations  of  the  comparative  small  ness  of  the 
degree  of  the  luminous  fluid  which  from  them  affects 
our  visual  organs.11 

The  great  host  of  heaven,  technically  called  the 
Fixed  Stars,  have  other  analogies  to  our  System, 


11  Dr.  Wollaston  inferred  the  Sun's  light  to  be  11,839,530,000 
times  greater  than  that  of  Sirius  ;  and  if  we  suppose  that  the  Sun 
lost  half  of  his  light  by  the  reflection,  then  that  of  Sirius,  one  of 
the  brightest  stars  we  know,  is  not  one  20,000  millionth  part  of  the 
solar  light.  But  that  of  the  smaller  star  Vega,  he  computed  to  be 
only  one-ninth  part  of  the  light  of  Sirius,  or  180,000  million  times 
less  than  that  of  the  Sun.  Ferussac,  Bull.  Univ.  Sept.  1830,  p.  182. 
Yet  it  is  visible  to  us. 
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LETTER  which  confirm  the  belief,  that  they  originate  from 
<• — VJ —  the  same  creative  Power,  tho  in  a  different,  and  to  us 
unknown,  chronology  ;  but  which  makes  the  epithet 
of  fixity  in  some  degree  an  erroneous  denomination. 
Tho  appearing  to  our  unassisted  eye  as  single  stars, 
some  are  not  so,  but  are  a  combination  of  several. 
One  has  been  ascertained  to  be  a  sextuple  star,  or  six 
associated  together;12  two  others  are  quadruple,  or 
groupes  of  four;13  several  are  triple;14  and  still  more 
are  double.15  This  resembles  our  Earth  and  the 
Moon,  and  the  other  Planets  with  their  Satellites. 

12  Sir  J.  South  notes  the  <r  of  Orion  to  be  of  this  kind.  The  first  of 
the  six  being  8£'  from  the  principal,  which  is  of  the  fifth  magnitude. 

13  As  the  £  of  Perseus,  and  a  of  the  Twins  in  Castor.     Two  of 
these  four  are  very  near,  and  form  a  system  ;  the  two  others  are 
above  3'  distant.    Sir  J.  South  in  Ferussac,  1827,  vol.  2.  p.  102. 

14  The  y  in  Leo  is  triple,  and  two  of  them  form  a  system.     The 
same  may  be  said  of  t  Bootes,  £  Scorpio,  and  o-  Northern  Crown. 
Ib. — Sir  James  also  mentioned,  in  this  paper,  to  the  Royal  Society 
in  1815,  that  all  the  three  stars  of  the  triple  star  £  Cancer,  were 
ascertained  to  be   relatively  in  motion,  and  described  orbits  about 
each  other.     He  and  Mr.  Herschel  remarked  in  1824,  of  the  triple 
star  Lynx   12,  that  two  of  them  were  very  near ;  that  they  had 
manifestly  altered  their  distance,  and   yet  the  farthest  of  the  three 
had  not  sensibly  seemed  displaced.     Their  angularity  movement  is 
22°  in    forty  years,  which    announces   a   complete   revolution   in 
656  years.  In  fifty-seven  years  the  three  stars  would  be  in  a  straight 
line.  Phil.  Trans.  1824.  Part  3. 

15  The  same  gentleman  remarked,  that  a  great  number  of  other 
stars  were  double,  and  presented  also  angular  movements,  which 
indicated  revolutions  round  a  common  centre  ;  as  9  and  y  of  Virgo, 
I  of  Bootes,  rj  of  Cassiopeia,  32  of  Orion,  S  Serpent,  p  Ophiucus.  Ib. 
....  In  the  double  star  £  Great  Bear,  an  angle  of  nearly  14°  was 
found  to  have  been  described  by  the  two  stars  about  their  common 
centre  of  gravity  in  less  than  two  years.     It  was  M.  Struve,  of  the 
Dorpat  University,  who  first  observed  this  important  phenomenon, 
which  implies  that  these  two  stars  form  a  system.     In  1826,  with 
one  of  Frauenhofer's  large    refracting  telescopes,  this  Professor 
surveyed  1,000  double  stars  of  the  first  four  classes:  800  of  these 
were  then  new  to  science,  and  300  of  them  of  the  first  class.    This 
indefatigable   man,    continuing   his  labours,  has  examined  above 
120,000  stars,  and  found  3,060  to  belong  to  the  four  first  classes  of 
double  stars,  of  which  in  1820  he  had  only  seen  and  catalogued  500. 
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This  similitude  is  increased,  by  our  finding  that  they  LETTER 
revolve  round  each  other,  or  round  a  common  centre,  — ^ — * 
as  we  and  our  companion  move  round  the  Sun. 
Another  analogy  may  be  traced  in  the  colours  of 
some ;  for  one  of  the  Stars  is  white  ;  Aldebaran  is 
a  glowing  purple;16  Scorpio  is  red,  like  our  Mars. 
It  also  appears  in  the  changes  and  in  the  brilliance 
of  many,  which  is  a  variation  that  has  been  remarked 
in  some  of  our  Planets.17  There  is  also  the  grand 
analogous  circumstance,  that  as  all  the  Planets  move 
from  west  to  east  in  their  rotations  and  orbits,  so  the 
whole  body  of  the  Stars  appear  to  have  a  general 
movement  in  the  same  direction,  which  some  have 
computed  to  be  completed  in  25,000  years. 

The  Creation  of  the  Fourth  Day,  being  apparently 

16  The  colours  of  the  Stars  are  curious  and  beautiful  phenomena. 
The  instances  specified  by  Mr.  Barker,  in  August  1831,  will  give 
some  idea  of  them  : — a  Hercules  a  double  star  ;  the  large  star  red  ; 
the  small,  of  a  bluish-green  colour. — £  Hercules :  the  large  star, 
bluish-white  ;    the  small  of  a  fine  ash  colour. — /3  Lyra  a  variable 
star:  three    of  the  combinations  are  white;  the  fourth  of  a  red 
colour. — v  Cygni  a  triple  star:  the  large  are  white  ;  the  others  red. — 
y  Andromeda :  the  large   star  red  ;  the  smallest,  sky-blue. — Near 
21  Persei  is  a  double  star  :  the  large  one  yellow  ;  the  small,  blue. — 
Near  the  feet  of  Aries  is  a  double  star:  the  largest,  of  an  intense 
ruby  colour;  the  small  one,  green. —  Uranus  appears  like  a  star  of 
the  fifth  magnitude,  with  a  bluish  white  light.    The  asteroid  Pallas 

shines  with  a  faint  rosy  tint. — Lit.  Gazette,  No.  762,  p.  554 

Mr.  Benj.  D'Israeli  thus  describes  the  appearances  of  the  Stars  to 
his  eye,  as  he  traversed  the  plains  of  SYRIA.     '  Instead  of  that  uni- 
form appearance  and  monotonous  splendour  I  had  hitherto  so  often 
gazed  upon,  the  stars  were  of  different  tints  and  forms.      Some 
were  green  ;  some,  white  ;  and  some,  red  :  and  instead  of  appearing 
as  if  they  studded  a  vast  and  azure  vault,  I  clearly  distinguished 
them  at  different  distances/  Contarini  Fleming,  v.  4,  p.  154. 

17  La  Place  mentions  of  Venus,  that  it  becomes  at  times  so  bril- 
liant as  to  be  seen  in  full   daylight  with  the  naked  eye.      The 
greatest  brightness  returns  after  an  interval  of  eight  years,  p.  54. 
Above  thirteen  stars  are  known  to  be  changeable  in  this  respect. 
The  increase  of  light  has  been  found  to  occur  more  rapidly  than  its 
diminution 
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LETTER   confined  to  our   own  System,   embraced  the  Sun, 

^_ ^—j  Moon,  and  connected  Planets,  and  may  be  considered 

as  extending  to   their   composition  and  allocation. 

Let  us  briefly  recollect  the  leading  circumstances  of 

this  important  formation. 

Of  the  actual  substance  of  the  SUN,  so  little,  satis- 
factory yet  to  our  judgment,  has  been  discovered, 
that  all  which  is  mentioned  concerning  it,  can  rank 
no  higher  than  conjectures  of  scientific  imagination 
more  or  less  plausible.  The  comparative  masses  of 
its  spacious  substance,  and  of  the  other  Planets,  have 
been  calculated.18  Dr.  Herschel  thought  its  body  to 
be  opaque,  with  an  upper  stratum  of  self-luminous 
clouds.  Black  spots,  of  varying  magnitude  and  form, 
are  continually  appearing  upon  it,  and  receding ;  and 
have  led  astronomers  to  discover  that  the  Sun  has  a 
rotation  round  it  own  axis,  which  it  performs  in 
about  twenty-five  days  and  a  half.19  These  spots  are 
almost  always  comprised  in  a  particular  zone  of  its 
surface.20  His  diameter  has  been  estimated  to  be 


18  La  Place  states  the  following  proportions  to  exhibit  the  relative 
masses  of  the  Planets,  that  of  the  Sun  being  taken  as  unity  : 
1                                                   1 

Mercury    -           2,025,810. 

1 

Mars     -     -    - 
Jupiter  -     -     - 

Saturn  -     -     - 
1 

17.918. 

2,546,320. 
1 
1,070,5. 
1 

Venus  -     -      -        405,871. 
1 

The  EARTH      -       354,936. 

3,512. 

Systeme,  vol.  2.  p.  42. 

19  La  Place,  vol.1,  p.  19. 

20  Ib.  20.     One  of  the  largest  spots  for  some  time  seen  upon  the 
Sun  was  on  30  June  1830.     The  diameter  subtended  an  angle  of 
57".     It  was  then  calculated,  that  taking  the  Sun's  diameter  at 
800,000  miles,  it  extended  23,750  miles  in  length,  and  being  nearly 
circular,  would  in  that  case  have  covered  443  millions  square  miles 
of  the  Sun's  surface.     The  greatest  magnitude  of  spots  mentioned 
by  La  Place,  is  four  or  five  times  that  of  the  Earth,  p.  19.     '  The 
nature  of  these  spots  is  yet  unknown/  Ib. 
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886, 149  miles.    From  the  faint  zodiacal  light,  which    LETTER 
at  times  accompanies  it,  an  atmosphere  has  been    < — , — > 
ascribed  to  it,  but  so  thin,  that  stars  are  visible  thro 
it.21    The  variety  of  seasons  which  it  was  appointed 
to  produce,  is  caused  by  the  inclination  of  the  eclip- 
tic to  the  equator.22 

The  substance  of  the  MOON  is  more  known  to  us 
than  that  of  the  brighter  Luminary.  Its  volume  is 
forty-nine  times  less  than  the  volume  of  the  Earth.23 
There  is  ground  for  supposing  that  all  is  solid  at 
its  surface,  for  it  appears,  in  powerful  telescopes,  as 
an  arid  mass,  on  which  some  have  thought  they 
could  perceive  the  effects,  and  even  the  explosions, 
of  volcanoes.24  There  are  mountains  on  the  surface 


21  La  Place,  p.  20.  Dr.  Herschelhas  inferred,  that  what  he  deems 
the  Sun's  luminous  atmosphere,  is  2,500  miles  from  its  surface. 

22  Ib.  p.  8.  If  this  obliquity  were  to  be  altered,  and  the  ecliptic  to 
be  made  to  coincide  with  the  equator,  it  is  supposed  that  our  animal 
and  vegetable  species,  as  now  constituted,  would  be  destroyed,  and 
the  human  race,  in  their  present  state,  be  unable  to  subsist.     Con- 
damine  reckoned,  that  in  1755  this  obliquity  was  less  than  in  1510 
by  1'  16".     Tour  to  Italy.     And  it  is  now  calculated  to  be  23'  47'' 
less  than  it  was  in  the  time  of  Eratosthenes,  decreasing  a  small 
quantity  every  year. 

13  La  Place,  p.  35. 

24  La  Place,  p.  42.  '  This  surface  seems  to  show  traces  of  vol- 
canoes ;  and  the  formation  of  new  spots  and  the  sparks  which  are 
observed  in  its  obscure  parts,  appear  to  indicate  volcanoes  in  actual 

operation.'  Ib.  p.  47 The  aerolites,  or  great  stones  that  fall 

occasionally  from  the  air,  are  either  consolidated  in  the  atmosphere, 
or  come  to  us  from  the  Moon,  which  many  philosophers  think  pro- 
bable. Mr.  Harte  calculates,  that  a  body  projected  from  the  surface 
of  the  Moon  with  the  velocity  of  6,000  feet  in  a  second  would  be 
carried  beyond  the  attraction  of  its  mass  as  now  ascertained  ;  that 
is,  a  force  capable  of  projecting  a  body  a  little  more  than  a  mile  and 
an  half  in  a  second.  But  cannon-balls  have  been  propelled  half  a 
mile  in  a  second.  Therefore  a  projectile  force  three  times  greater 
than  that  of  cannon,  would  move  a  body  from  the  Moon  beyond 
the  point  of  equal  attraction,  and  cause  it  to  reach  the  Earth.  But 
a  force  equal  to  this,  is  often  exerted  by  our  earthly  volcanoes  and 
subterraneous  steam.  Notes  to  La  Place,  vol.  2.  p.  429.  Hence  there 
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LETTER    of  the  Moon,  which  rise  to  the  height  of  nearly  two 

k ^J /   miles  ;    and  it  has  been   inferred  that  it  has  deep 

cavities,  like  the  basins  of  our  seas.*5  Caspian  lakes 
have  been  supposed  in  it.26  But  it  has  either  no 
atmosphere,  or  this  is  of  such  extreme  rarity  as  to 
exceed  the  nearest  vacuum  we  can  produce  by  our 
best  constructed  air  pumps ;  so  that  no  terrestrial 
animal  could  breathe  alive  upon  its  surface.27  If, 
then,  it  be  inhabited,  it  is  not  by  beings  who  have 
bodies  like  either  men,  or  any  of  our  animated  races. 
The  lunar  population  must  be  of  a  far  more  aerial 
nature  than  our  present  selves,  or  our  most  delicate 
fellow  creatures.  Only  sylphs,  spirits,  or  angels, 
suit  such  an  ethereal  medium.  It  has  a  great  num- 
ber of  invariable  spots,  which  prove  that  the  Moon 
always  presents  to  us  the  same  hemisphere,  and 
revolves  on  its  axis  in  a  period  equal  to  that  of  its 
revolution  round  the  Earth.28  Its  dark  and  bright 
parts  have  given  rise  to  the  idea,  that  it  has  seas, 
islands,  and  continents  ;  but  it  is  now  doubted 
whether  it  has  any  water  at  all ;  and  it  has  been 
supposed  that  if  it  had  any  oceans,  the  superior 
attraction  of  the  Earth,  especially  when  in  conjunc- 
tion with  the  Sun,  would  draw  the  aqueous  fluid  into 
a  deluge  over  a  large  part  of  its  surface.  The  light 

is  no  impossibility  of  their  coming  from  the  Moon  ;  but  yet  I  think 
the  aerial  consolidation  more  probable. 

85  La  Place,  p.  47.  An  American  astronomer  has  imagined  that 
it  was  covered  with  ice  and  snow. 

55  Ferussac,  Bull.  Univ.  1830,  p  162.  Mr.  Olbers  thinks  that 
Lohrman's  Chart  of  the  Moon  surpasses  all  others  that  we  have  of  it. 
Mr.  Blunt's  Telescopic  View  of  the  Moon,  is  also  a  very  interesting 
representation  of  it. 

27  La  Place,  p.  42. 

28  La  Place,  p.  43.     From  this  mode  of  movement,  one-half  of  its 
residents  never  see  our  Earth.     In  every  month  they  have  only  one 
day  and  one  night,  each  a  fortnight  long. 
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of  the  full  Moon  is  at  least  300,000  times  more  LETTER 
feeble  than  that  of  the  Sun.29  From  this  inferiority, 
the  lunar  rays,  when  collected  in  the  most  powerful 
mirrors,  produce  no  sensible  effect  on  the  thermo- 
meter.30 Indeed  they  seem  to  have  a  cold-producing 
agency,  according  to  the  experience  of  practical  men, 
tho  philosophers  have  not  yet  ascertained  the  fact  by 
their  direct  experiments.31  That  they  have  a  pecu- 
liar and  unsalutary  influence  on  the  animal  frame, 
appears  to  have  been  actually  experienced  by  some 
of  our  countrymen.32  Other  nations  declare  the 

29  This  is  Mons.  Bouquer's  inference,  from  his  experiments,  which 
La  Place  inserts  in  his  Work,  p.  42.    But  Dr.  Wollaston  has  thought 
himself  justified,  from  his  comparisons,  to  conclude  that  the  light  of 
the  Sun  is  almost  a  million  of  times  greater  than  that  of  the  Moon. 
He  computed  the  solar  light  to  equal  that  of  5,563  candles  placed  at 
twelve  inches  distance,  and  the  light  of  one  of  these,  at  this  distance, 
to  correspond  with  that  of  144  Moons.     He  therefore  inferred  the 
Sun  to  exceed  the  Moon  in  brilliancy  801,072  times.  Feruss.  Bull. 
Univ.  Sept.  1830,  p.  179. 

30  La  Place,  p.  42. 

31  M.  Arago  was  assured  by  the  gardeners  of  Paris,  that  in  the 
months  of  April  and  May,  they  had  found  the  leaves  and  buds  of 
their  plants,  when  exposed  to  the  full  moon  in  a  clear  night,  actually 
frozen,  when  the  thermometer  in  the  atmosphere  was  many  degrees 
above  the  freezing  point.    He  mentions  that  these  facts  indicate  the 
Moon's  rays  to  have  a  frigorific  power ;  but  that  the  largest  specu- 
lums  directed  to  the  Moon  produced  no  such  indications  on  a  ther- 
mometer placed  in  their  focus.  Feruss.  Bull.  Univ.  1827,  p.  383. 

Dr.  Howard,  of  Baltimore,  has  affirmed,  that  on  placing  the 
blackened  upper  ball  of  his  differential  thermometer  in  the  focus  of 
a  thirteen-inch  reflecting  mirror  opposed  to  the  light  of  a  full  moon, 
the  liquor  sank  in  half  a  minute  eight  degrees. 

32  *  Men  on  board  a  ship,  while  lying  in  the  moonlight  with  their 
faces  exposed  to  the  beams,  often  have  their  muscles  spasmodically 
distorted,  and  their  mouths  drawn  awry  ;  others  have  been  so  injured 
in  their  sight,  as  to  lose  it  for  several  months/     '  Fish  hung  up  all 
night  in  the  light  of  the  Moon,  when  eaten  next  day,  has  occasioned 
violent  sickness  and    excruciating  pains.'     Montgom.  Travels  of 
Tyerm  &  Bonnett. — The  Baptist  Missionaries  mention,  that  he  who 
has  slept  in  the  moonlight,  is  heavy  when  he  awakes,  and  as  if 
deprived    of  his   senses.     This    corresponds   with   what  Plutarch 

E  notices : 
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LETTER  same.33  Its  peculiar  effects  have  been  so  often  ob- 
served in  mental  derangement,  that  this  malady  has 
been  named  Lunacy  from  them,  and  medical  men, 
experienced  in  such  cases,  have  assured  me  that  in 
many  there  is  a  visible  excitement  at  the  changes  of 
this  luminary.  Atmospherical  changes  from  it  have 
been  also  asserted.34  We  learn  from  Plutarch,  that 
the  Ancients  believed  the  Moon  to  produce  many 
singular  results,  which  he  enumerates.35  Hence, 
however  beautiful  and  interesting  the  moonlight 
scenery  of  both  heaven  and  earth  is  felt  to  be  by  all, 
it  will  be  always  wise  to  recollect,  that  the  night  is 
our  natural  and  appointed  season  of  retirement  and 
repose. 

But  our  system  could  not  be  completed  to  be  what 

notices :  *  Every  body  knows  that  those  who  sleep  abroad  under 
the  influence  of  the  Moon  are  not  easily  waked,  but  seem  stupid  and 
senseless/  Plut.  Symp.  1.  3.  I  have  felt  this. 

33  Mr.  Madden  mentions,  that  the  Arabs  attribute  a  morbific  in- 
fluence to  the  Moon,  and  think  it  causes  ophthalmia  and  catarrh. 
He  thought  there  was  some  influence  from  it  in  the  Desert,  beyond 
the  common  dampness  of  the  night.    Travels  in  Turkey. 

34  M.  Flaugerges  declares  that  for  nineteen  years  he  found  a  con- 
stant relation  between  nebulous  days  and  the  phases  of  the  moon. 
Bull.  Univ.  1S29,  p.  69. 

35  Plutarch's  notices  are — '  The  Moon  has  some  influence  on  flesh ; 
meat  corrupts  sooner  in  the  moonlight  than  in  the  Sun — Nurses 
are  cautious  of  exposing  their  infants  to  the  moon-beams — Women 
brought  to  bed  at  full  moon,  have  easy  labours — Hence,  Diana,  or 
the  Moon,  was  made  the  goddess  of  childbirth ;  and  Timotheus  says, 
'  And  by  the  Moon,  which  lessens  the  pains  of  women' — The  car- 
penters refuse  trees  cut  in  the  full  of  the  moon,  as  softer — Farmers 
usually  thrash  their  wheat  in  the  wane  ;  it  is  then  drier,  and  bears 
the  flail  better  ;  in  the  full,  it  is  moist  and  bruised — Dough  leavens 
sooner  in  the  full — at  this  time  most  dew  falls.     Hence  the  poet 
Alcman  calls  the  dew  The  daughter  of  the  air  and  of  the  moon.' 
Plutarch's  Sympos.  lib.  3.  quest.  9.    I  observe  that  Mr.  Edmonstone, 
who  had  lived  thirty  years  in  the  forests  of  Demerara,  remarks,  that 
trees  cut  in  full-moon  split,   and  the  wood  soon  rots.  Bull.  Univ. 
1830,  vol.  6,  p.  1C2, 
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it  is,  without  the  other  PLANETS.    These  are  the  six    LETTER 
larger  ones,  and  the  four  Asteroids,  which  move  in 
circuit  round  the  Sun,  like  ourselves ;  and  the  satel- 
lites which  are  found  to  revolve  round  the  three  most 
distant  Planets. 

The  ten  Planets  and  Asteroids  are  always  visible, 
except  when  immersed  in  the  solar  rays.  The 
first  five  have  been  known  from  the  remotest  anti- 
quity, because  they  can  be  observed  by  the  natural 
eye  :  but  Uranus  and  the  Asteroids  remained  un- 
known, till  the  telescope  descried  them  since  the 
middle  of  the  eighteenth  century.36  Mercury  and 
Venus  never  recede  from  the  Sun  beyond  certain 
limits.  The  others  are  elongated  from  it  to  all  pos- 
sible angular  distances.  But  the  motions  of  all  these 
bodies  are  comprehended  in  a  zone  of  the  celestial 
sphere,  called  the  Zodiac  ;  and  the  breadth  of  this  is 
divided  into  two  equal  parts  by  the  Ecliptic.37 

MERCURY,  so  near  to  the  Sun,  and  thence  so 
heated,  that  Dr.  Walsh  has  not  unaptly  said,  the  in- 
habitants, if  any,  must  be  so  many  animated  basaltic 
Memnons,  revolves  round  its  axis  as  we  do,  and  in 
the  same  time.38  Being  commonly  immersed  in  the 
Sun's  rays  in  the  evening,  and  thus  continuing  invi- 
sible till  it  emerges  in  the  morning,  it  appeared  like 
two  distinct  stars ;  and,  as  it  frequently  completes 
its  course  round  the  Sun  without  being  observable, 
from  its  close  proximity  to  that  luminary,  a  long 

36  Mr.  Flamsteed,  in  1690  and  afterwards,  had  noticed  and  regis- 
tered Uranus  as  a  star ;  but  no  one  was  aware  that  it  was  a  Planet, 
till  Dr.  Herschel  made  the  important  discovery  which  has  given  the 
largest  extension  to  our  System  that  it  is  now  known  to  embrace. 

37  La  Place,  vol.  1.  p.  48. 

38  Schroeter  thought  this  was  done  in  24  hrs.  5'  30".    Mr.  Harte's 
Note  to  La  Place,  p.  325. 
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LETTER  series  of  minute  attention  was  requisite  to  enable  the 
student  of  the  heavens  to  recognise  the  identity  of 
the  Star  which  was  seen  to  recede  from  the  Sun  in 
the  morning,  with  that  which  approached  it  in  the 
evening ;  but  as  the  one  was  never  seen  until  the 
other  was  invisible,  it  was  at  last  concluded  that  it 
was  the  same  Planet,  which  oscillated  on  each  side 
of  the  Sun.39 

VENUS  revolves,  like  our  Earth,  in  somewhat  less 
than  a  day.40  Schroeter  has  inferred,  from  his  ob- 
servations, that  it  has  mountains  of  a  considerable 
height,  and  is  surrounded  by  an  extensive  atmo- 
sphere, whose  refracting  power  does  not  differ  much 
from  our  own.41  It  may  therefore  have  inhabitants 
more  like  ourselves  than  those  of  the  other  Planets, 
but  it  is  much  hotter  than  our  globe,  even  in  our 
torrid  zone.  It  surpasses  all  the  celestial  orbs  in  its 
brilliancy.  It  appears  sometimes  with  horns,  like 
the  Moon. 

MARS,  distinguished  by  the  redness  of  its  colour, 
does  not  move  exactly  in  the  plane  of  the  Ecliptic. 
It  sometimes  deviates  several  degrees  from  it.  It 
changes  its  apparent  form,  and  becomes  sensibly 
oval,  according  to  its  position  with  respect  to  the 
Sun ;  which  shows  that  it  receives  light  from  this 
luminary.  From  the  spots  that  have  been  noticed  on 
its  surface,  it  has  been  inferred  that  it  revolves  in 
rather  more  than  our  day  on  its  axis,  inclined  to  the 
Ecliptic  in  an  angle  of  66*  33'.  Its  polar  diameter 

39  La  Place,  p.  50.     Its  elongation  from  the  Sun   never  exceeds 
thirty-two  degrees.     Ib.  48. 

40  Schroeter  found  this  to  be  in  23  hrs.  21'  29". 

41  La  Place,  p.  53.     Venus  will  sometimes,  in  the  absence  of  the 
Moon,  cast  a  distinct  shadow  into  any  room  which  is  directly  facing 
her. 
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is  somewhat  less  than  its  equatorial.42     In  this  it  re-    LETTER 
sembles  also  our  Earth.43  « — J. — * 

The  splendid  orb  of  JUPITER,  tho  above  twenty 
times  larger  in  diameter  than  our  Globe,  yet  has 
received  such  a  far  greater  acceleration  of  agency 
than  was  appointed  to  our  Planet,  that  he  revolves 
round  himself  in  less  than  half  our  day.44  His  diur- 
nal circuit  gives  him  five  hours  daylight  and  five 
hours  night ;  but  his  circuit  round  the  Sun  is  so 
ample,  and  his  ratio  of  motion  so  different  from 
ours,  that  he  takes  nearly  twelve  of  our  years  to  com- 
plete it.  His  season  is  supposed  to  be  uniform. 

Jupiter  was  made  to  be  the  most  brilliant  of  the 
planets  after  Venus,  which  he  sometimes  rivals  in 
brightness  ;  tho  he  is  at  least  five  times  more  remote 
from  us  than  the  Sun.45  Like  Mars  and  our  Globe, 
his  orb  is  flattened  at  the  Poles.40  Four  small  Stars, 
or  Satellites,  constantly  accompany  him,  always 


43  La  Place,  p.  56.  Arago  measured  these  diameters  to  be  in  the 
ratio  of  189  to  194.  Ib.  p.  57.  His  sideral  revolution  is  687  days  ; 
his  synodical  780.  Ib.  p.  54. 

43  In  our  Globe  '  The  excess  of  the  radius   of  the  Equator  above 
that  of  the  Poles  does  not  surpass  20,000  metres.'  La  Place,  p.  116. 
Not  quite  twelve  miles  and  a  quarter.     M.  Poinsot  asserts  that  this 
flatness  of  our  Globe  at  the  two  Poles,  tho  very  small,  is  sufficient 
already  to  derange  our  Equator  every  moment ;  as  we  perceive  in 
the  heavens  by  the  sensible  phenomenon  of  the  precession  of  the 
Equinoxes.    Bull.  Univ.  May  1830,  p.  336.     Newton  first  inferred 
this  polar  flatness. 

44  La  Place,  p.  162.  The  motion  of  his  spots  indicates  his  rotation 
to  be  from  W.  to  E.  in  a  period  of  0.41077  decimal  of  a  day.  p.  59. 
*  His  volume  is  1,000  times  greater  than  that  of  the  Earth.'  Ib.  p.  62. 
His  semidiameter  is  to  the  Earth's  Equator  as  291"  185  is  to  26"  541. 
Ib.  2.  p.  44. 

45  La  Place,  p.  59,  62. 

46  Arago  found,  by  a  very  accurate  admeasurement,  that  his  polar 
is  to  his  equatorial  diameter  very  nearly  in  the  ratio  of  167  to  177. 
La  Place,  p.  59. 
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LETTER  changing  their  relative  positions.  The  magnitude  of 
these  Moons  cannot  yet  be  exactly  measured  ; 47  nor 
have  the  several  obscure  Belts  which  are  observable 
upon  his  surface  been  as  yet  accounted  for.  To  his 
inhabitants  the  Sun  is  supposed  to  appear  but  as  a 
bright  star,  giving  little  or  no  sensible  heat.  The 
proportion  of  the  quantity  of  matter  of  Jupiter  to 
that  of  the  Sun,  has  been  deemed  the  most  im- 
portant datum  in  our  reasonings  concerning  the  Solar 
system,  after  the  elements  of  the  planetary  Orbits ; 
yet  considerable  uncertainty  and  difference  of  opinion 
have  prevailed  about  it.  Professor  Airy,  of  Cam- 
bridge, seems  to  have  recently  most  accurately  deter- 
mined the  amount,  as  far  as  the  present  materials  of 
computation  will  allow.48 

SATURN  was  placed  about  nine  and  a  half  times 
farther  from  us  than  the  Sun ;  and  made  to  revolve 
round  his  axis,  like  Jupiter,  in  less  than  half  of  our 

47  Herschel  observed,  that  these  satellites  surpassed  each  other 
successively  in  splendor,  and  ascertained  that  they  revolve  on  them- 
selves like  the  Moon,  in  a  period  equal  to  the  duration  of  their 
revolutions  round  Jupiter.  La  Place,  p.  63.  This  circumstance 
makes  them  very  like  our  Moon.  *  The  inequalities  produced  by 
their  mutual  attraction  do  not  differ  materially  from  those  of  the 
Planets  and  of  the  Moon/  La  Place,  vol.  2.  p.  82.  This  great  astro- 
nomer has  even  computed  their  respective  masses,  tho  their  extreme 
smallness,  and  the  impossibility  of  measuring  their  diameters, 
seemed  to  forbid  such  an  attempt.  See  them  stated,  p.  88.  He  ex- 
plains, with  elaborate  science,  their  inequalities  in  the  Second  and 
Eighth  Books  of  his  Celestial  Mechanics. 

48  In  the  beginning  of  March  1833,  Mr.  Airy  stated  to  the  Phi- 
losophical Society  of  Cambridge,  that  the  calculations  of  La  Place 
and  Bouvard  made  Jupiter  l-1070th  of  the  Sun  ;  while  Nicolai 
and  Encke  computed  it  to  be  one-eightieth  larger.  Mr.  Airy  pur- 
sued the  subject  with  great  talent  and  diligence,  and  his  result,  as 
explained  to  the  Society,  was,  that  the  mass  of  Jupiter  is  most  pro- 
bably l-1050th  of  the  Sun.  He  thought  Nicolai's  determination  of 
l-1054th  much  less  probable;  and  La  Place's  1070th  very  im- 
probable. 


FROM  THE  CREATION  TO  THE  DELUGE. 

day ;  tlio  his  mass  is  so  much  greater  than  ours. 
His  celebrated  Ring  was  found  by  Herschel  to  have 
a  similar  rotation,  in  nearly  the  same  time.49  Altho 
so  remote  from  the  Sun,  both  his  body  and  his  ring 
are  deemed  opaque  bodies,  illuminated  by  it.  The 
Ring  disappears  when  the  Earth  is  in  its  plane,  as 
its  thickness  is  imperceptible,  and  it  becomes  also 
invisible  when  the  Sun  is  in  its  plane,  and  continues 
so  as  long  as  that  plane  is  between  the  Sun  and  the 
Earth.50  Hence  it  disappears  and  reappears  twice 
during  the  planet's  revolution  in  its  orbit ;  or  once 
every  fifteen  years,  tho  frequently  under  different 
circumstances.51  Its  seven  Satellites  revolve  around 
it  from  west  to  east,  in  orbits  nearly  circular — the  six 
first  almost  in  the  Plane  of  the  Ring,  while  the  orbit 
of  the  seventh  approaches  more  to  the  plane  of  the 
Ecliptic.  Herschel  traced  five  belts  upon  its  surface, 
nearly  parallel  to  its  equator.52 

With  the  orbit  of  Saturn  our  Solar  System  had 
been  always  thought  to  terminate,  till  Dr.  Herschel, 

49  The  planet  in  0.428  of  a  day ;  the  ring  in  0.43T.  La  Place,  68, 67. 

50  La  Place,  p.  65.  Yet  by  increasing  the  power  of  the  inspecting 
telescope,  Herschel  found  that  it  remained  visible  to  him,  after  it  had 

disappeared  to  other  observers.  Ib.  p.  66 '  From  several  black 

bands  which  have  been  observed  by  some  astronomers,  it  would 
appear  that  there  is  a  greater  number  of  these  rings/  Ib.  p.  67. 

51  '  The  ring  last  disappeared  in  March  1819.    The  south  side  of 
the  plane  shortly  after  became  visible  as  an  extremely  narrow  oval, 
which  attained  its  greatest  expansion  in  Nov.  1825.    Since  that  time 
it  has  been  gradually  contracting,  and  will  soon  disappear/  or  in  the 
beginning  of  1833.    '  From  June  1833,  it  will  be  conunually  expand- 
ing till  July  1838,  when  the  oval  will  appear  most  open,  to  contract 
again,  and  vanish  in  Dec.  1844.'  J.  T.  Barker,  Lit.  Gaz.  No.  818. 

52  La  Place,  68,  69.    '  Saturn  moves  in  his  orbit  more  than  22,000 
miles  an  hour.'  Hersch.  Disc.  p.  192.     Some  have  conjectured  that 
the  rings  have  been  formed  from  the  nebulosity  of  a  comet,  which 
the  plane  has  attracted :  but  no  observed  fact  has  shown  that  such 
a  transfer  of  any  part  of  what  constitutes  a  comet  to  any  of  the 
planets,  has  ever  taken  place. 

E  4 
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LETTER  on  18th  March  1781,  ascertained,  that  vast  as  his 
» — J — -  circuit  was,  yet  that  it  embraced  only  half  of  that 
area  of  space  which  our  system  really  includes,  by 
discovering  a  new  Planet  to  be  revolving  at  twice  the 
distance  of  Saturn  from  the  Sun.  This  grand  addi- 
tion to  our  starry  family  was  at  first  named  Georgium 
Sidus,  then  Herschel,  and  now  more  commonly 
UR  AN  us,  especially  on  the  Continent.  It  moves  with 
a  slower  ratio  of  speed  from  west  to  east,  and  forms 
by  its  orbit  the  present  confines  of  our  Planetary 
System.  Its  apparent  diameter  is  very  small.  Her- 
schel discovered  six  Satellites  to  revolve  about  it,  in 
orbits  nearly  circular ;  but  only  telescopes  of  very 
high  magnifying  power  enable  us  to  perceive  them. 
Two  only  have  been  recognised  and  fully  admitted 
by  other  astronomers.53 

The  Asteroids,  or  Telescopic  Planets,  that  revolve 
between  Mars  and  Jupiter,  need  not  be  further 
noticed  here  than  to  mention  their  apparent  confir- 
mation of  the  new  law  which  the  scientific  Bode  had 
suggested ;  or,  to  speak  more  correctly,  his  recent 
perception  of  an  ancient  law ;  for  what  is  novelty  to 
us,  is  antiquity  to  nature.  His  idea  was,  that  the 
several  planetary  orbits  have  a  progression  in  their 
magnitude.  But  this  law  seemed  to  be  interrupted 
between  Mars  and  Jupiter.  Hence  he  inferred,  that 
there  was  a  planet  wanting  in  that  interval  ;54  a  bold, 
yet  profound  conjecture  ;  but  this  predicted  defi- 

43  Hence,  La  Place  thinks,  we  cannot  yet  be  incontrovertibly  sure 
of  their  existence,  p.  70. 

41  His  perception  was,  that  the  planetary  distances  above  Mercury 
form  a  geometrical  series,  of  which  the  common  ratio  is  2  :  each 
orbit  in  ascent  being  double  the  distance  of  the  next  inferior  one 
from  that  of  Mercury.  Thus  Saturn  revolves  at  twice  the  distance 
of  Jupiter,  and  Uranus  at  twice  that  of  Saturn  ;  but  between  Jupiter 
and  Mars,  the  law  seemed  to  fail. 
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ciency  is  now  found  to  be  supplied  by  the  four  new 
Asteroids,  which  occur  in  the  very  space  where  the 
unexplained  vacancy  presented  a  strong  objection  to 
the  theory.  All  their  orbits  conform  in  dimension  to 
the  law  in  question.55  Thus  the  deduction  of  Bode 
was  ascertained  to  be  one  of  those  predictive  anti- 
cipations of  true  science,  which,  if  just,  are,  like 
Newton's  inference  of  the  combustibility  of  the  dia- 
mond, sure  to  be  verified  by  the  subsequent  acces- 
sions of  our  philosophical  knowlege.  These  Asteroids 
move  at  half  the  distance  of  Jupiter,  and  at  twice 
that  of  Mars  from  Mercury.  This  establishment  of 
such  a  law  furnishes  another  impressive  instance  of 
the  scientific  plan  and  principles  on  which  Creation 
has  been  fabricated.  Every  new  perception  of  the 
intelligent  laws  by  which  the  heavenly  Bodies  move 
and  are  regulated,  makes  more  palpable  the  impos- 
sibility that  they  can  have  occurred  from  any  other 
origin  than  that  of  a  designing,  conceiving,  selecting, 
and  ordaining  cause — a  real  pre-existing,  intellectual 
Creator.  Such  wonderful  science,  so  exactly,  so  effi- 
caciously, and  so  permanently  operating,  can  never 
have  arisen  from  mere  confusion,  from  random  mo- 
tivity  or  from  irrational  chance.56  One  of  the  most 
remarkable  properties  of  these  Asteroids  is,  that  two 
of  them,  Ceres  and  Pallas,  have  singularly  extensive 


55  Sir  J.  W.  Herschel's  Discourses,  p.  308. 

60  Their  fulfilment  of  Bode's  law,  strengthens  the  probability  that 
they  are  the  fragments  of  a  single  planet  which  once  moved  in  the 
same  orbit  in  its  solid  integrity,  as  this  substantial  singularity  would 
more  resemble  that  of  the  others.  The  three  first  of  the  Asteroids 
take  four  years  and  eight  months  in  their  sideral  revolutions,  but 
Vesta  a  year  less.  '  Pallas  deviates  from  the  plane  of  the  Ecliptic 
considerably  more  than  the  other  planets.  So  that  to  compute  its 
deviations,  we  should  enlarge  considerably  the  breadth  of  the  Zo- 
diac.' La  Place,  p.  71. 
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LETTER  atmospheres,  far  exceeding  the  Earth's,  while  Vesta 
has  apparently  none.  That  of  Ceres  is  said  to  be  four 
times  deeper  than  the  planet  is  in  diameter.57 

Such  was  the  Celestial  System  with  which  our 
Globe  was  associated  at  its  creation,  distinct  from 
the  rest  of  the  starry  masses.  But  you  will  observe 
that  the  COMETS  have  not  been  mentioned  as  a  part 
of  it,  and  may  be  disposed  to  ask,  whether  they  were 
among  the  heavenly  Bodies  that  were  of  a  contem- 
porary formation  with  our  Earth.  It  is  a  natural 
inquiry  ;  but  we  have  no  materials  on  which  we  can 
satisfactorily  reason  to  any  useful  conclusion  on  this 
point.  Altho  we  have  now  become  acquainted  with 
so  many,  we  know  but  little  about  them.  They  par- 
ticipate, like  the  other  Stars,  in  the  movement  of  the 
heavens ;  and  this,  combined  with  the  smallness  of 
their  parallax,  proves  that  they  are  not  meteors  gene- 
rated in  our  atmosphere.  Their  proper  motions  are 
extremely  complicated.  They  have  a  place  in  every 
direction ;  and  are  not  restricted,  like  the  Planets, 
to  move  from  west  to  east,  and  in  planes  very  little 
inclined  to  the  Ecliptic.58 

If  we  knew  their  uses  in  our  System,  we  could 
form  more  probable  conjectures  as  to  the  chronology 
of  their  creation.  They  have  been  noticed  from  the 
earliest  aera  of  astronomical  history  ;  and  if  our  mo- 
dern philosophers  had  not  discovered  that  some,  at 

57  M.  Arago  remarks,  that  they  appear  to  have  had,  at  some  pre- 
ceding time,  a  point  in  space  from  which  they  all  departed  as  from 
a  common  origin.  Annuaire  for  1832,  p.  285.  It  is  a  gratuitous  sur- 
mise, that  these  vast  atmospheres  were  taken  from  the  Comet  that 
is  fancied  to  have  shattered  their  parent  orb.  M.  Arago  discourages 
the  idea  that  they  ever  formed  one  body. 

M  La  Place,  p.  79.  *  Nearly  one-half  of  the  Comets  move  from 
west  to  east,  while  the  other  half  perform  their  movements  in  a 
contrary  direction.'  Quart.  Rev.  No.  41.  p.  317. 
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least,  leave  us,  to  return  again  into  our  System,  and  LETTER 
therefore  describe  a  vast  elliptical  orbit  round  our 
Sun,  we  might  have  fancied  that  the  periods  of  their 
first  recorded  appearances  in  our  field  of  science  were 
the  seras  of  their  individual  formation.  But  their 
recurring  presence  proves  that  their  first  existence 
ascends  into  unexplored  and  unrecorded  antiquity. 
Yet  from  whence  they  come  to  us,  we  as  little  know, 
as  for  what  purpose.  Tycho  Brahe  proved  that 
they  were  farther  from  the  Earth  than  the  Moon, 
and  were  nearly  as  distant  as  the  Planets. 

Altho  nearly  five  hundred  Comets  are  stated  to 
have  been  observed,  yet  there  are  only  three  whose 
returns  have  been  satisfactorily  verified.  These  are 
Dr.  Halley's,  Encke's,  and  Biela's. 

Dr.  Halley's  Comet  was  observed  with  great  in- 
terest in  1682,  and  was  found  to  re-appear  in  1759, 
having  in  the  interval  described  an  orbit  like  an 
ellipsis,  answering  to  a  revolution  of  27,937  days, 
or  above  76  years.  It  will  therefore  re-appear  in 
November  1835,  if  it  still  exists.59  In  its  greatest 
distance,  it  is  supposed  not  to  go  above  twice  as  far 
as  Uranus.  This  is  indeed  a  prodigious  sweep  of 
space ;  and  it  has  been  justly  observed,  that  the  vast 
distance  to  which  some  Comets  roam,  proves  how 
very  far  the  attraction  of  the  Sun  extends ;  for  tho 
they  stretch  themselves  to  such  depths  in  the  abyss 

59  M.  Pontecoulant,  in  Bull.  Univ.  1830,  p.  330.  '  It  experienced 
in  its  course  perturbations  from  the  planets  Jupiter,  Saturn  and 
Uranus,  and  a  sensible  alteration  from  the  action  of  the  Earth/  Ib. 
He  calculates  theseperturbations.  It  had  appeared  before,  on  25  Aug. 
1531,  and  26  Oct.  1607  :  then  on  14  Sept.  1682,  and  12  March  1759. 
He  expects  it  on  7  Nov.  1835  ;  but  M.  Damoiseau  thinks  it  will  be 
the  4th  of  that  month.  Ib.  With  such  authentical  precision  do  men 
of  science  attempt  to  anticipate  the  movements  of  these  immensely 
distant,  and  usually  invisible  bodies. 
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LETTKR  of  space,  yet  by  their  own  laws  and  his  power,  they 
return  into  his  effulgence.  But  it  has  been  recently 
discovered  that  three  Comets,  at  least,  never  leave  the 
Planetary  System.  These  are,  Encke's,  whose  period 
is  three  years  and  a  quarter,  and  is  included  within 
the  orb  of  Jupiter ;  Biela's,  whose  orbit  of  six  years 
and  three  quarters  extends  not  so  far  as  Saturn ;  and 
a  third,  that  revolves  in  twenty  years,  and  is  found 
not  to  pass  beyond  the  circuit  of  Uranus.  The  length 
of  the  period  is  sometimes  affected  by  the  action  of 
the  planet  Jupiter,  if  the  Comets  pass  near  to  it.60 

The  little  Comet,  the  first  of  these  three,  whose 
returns  were  predicted,  and  its  orbit  ascertained  by 
ENCKE,  cuts  the  orbit  of  four  Planets  in  its  path. 
Approaching  within  the  distance  of  Mercury,  it  re- 
cedes to  about  four-fifths  of  that  of  Jupiter.  It  is 
attached  to  our  System,  and  describes  equal  areas 
round  the  Sun  in  equal  times.61  Its  body  seemed 
without  a  nucleus,  or  any  regular,  defined  form. 
Stars  were  seen  thro  it.  Its  figure  was  circular, 
approaching  to  an  oval,  without  any  appearance  of 
a  tail.62  This  fact  evinces  such  relations  to  our  Sys- 
tem, that  if  any  Comet  can  be  placed  contempo- 
raneously with  it,  this  might  be  included  in  the 
process  of  our  Creation.63  But  it  has  not  come  this 

00  The  attraction  of  this  planet  may  have  rendered  the  one  of  1770 
then  visible,  which  had  been  unseen  before  ;  and  have  made  it  in- 
visible again  from  the  year  1779.  Mechan,  Celest.  2.  p.  226. 

61  Mr.  Davies  Gilbert. 

63  The  able  M.  Struve  inferred,  that  it  probably  received  its  light 
from  the  Sun.  It  had  no  solid  nucleus,  because  he  saw  very  small 
stars  thro  its  nebulosity,  even  within  a  few  seconds  of  its  most  bril- 
liant point.  It  presented  a  centre  of  intense  light  nearer  the  border. 
It  became  more  brilliant  as  it  approached  the  Sun,  and  its  dimen- 
sions diminished  as  it  came  nearer  to  the  Earth.  But  its  form  in 
1828  was  not  the  same  as  in  1825.  Bull.  Univ.  1830,  p.  107. 

13  Encke's  Comet,  expected  to  come  to  its  perihelion  on  4  May 

1832, 
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year,  1832,  with  its  former  appearance.     It  seemed,    LETTER 

on  2  June,  to  M.  Massotti,  like  a  nebula  of  very  > '- — • 

small  diameter,  without  a  nucleus,  and  very  faint ; 
and  four  days  afterwards  it  was  still  so  indistinct  as 
to  be  scarcely  discernible  with  one  of  Dolland's  three- 
feet  telescopes.  He  compared  it  to  a  star  of  the 
seventh  or  eighth  magnitude.64 

BIELA'S  Comet  has  been  most  remarkable  in  1832. 
This  was  discovered  by  M.  Biela,  at  Johanniberg, 
on  27th  Feb.  1826,  as  a  small  round  nebulosity,  and 
was  soon  noticed  by  others  ;  and,  from  a  calculation 
of  its  elements,  it  was  found  to  resemble  so  closely 
that  of  1772  and  1805,  that  its  identity  with  them 
was  suspected  and  soon  ascertained,  with  some  varia- 
tions in  the  exact  period  of  its  returns,  from  the 
inequalities  produced  by  the  attraction  of  Jupiter. 
At  the  distance  of  the  Moon,  it  would  appear  with 
a  diameter  twenty  times  as  great  as  our  Satellite 
exhibits.  It  was  seen  at  Greenwich  on  1 7th  and  22d 
Aug.  1832,  as  small,  and  without  any  distinct  coma. 
It  was  then  moving  direct  and  quicker  than  the  Earth, 

1832,  was  for  a  time  thought  to  have  been  miscalculated,  or  to  have 
escaped  notice,  as  it  was  not  seen  by  the  astronomers  in  Europe. 
But  M.  Arago  noted  in  his  Treatise  on  Comets,  that  it  would  be  in  a 
position  unfavourable  for  observation  ;  and  that  astronomers  at  the 
Cape  or  in  New  Holland,  would  be  better  situated  than  those  of 
Europe  for  remarking  it.  Accordingly,  M.  Massotti,  at  Buenos 
Ayres,  first  observed  it  on  2  June  1832.  It  was  still  visible  on  the 
10th,  and  had  traversed  the  constellation  of  Eridanus.  It  is  a  striking 
instance  of  the  accuracy  of  our  astronomical  science,  that  M.  Mas- 
sotti's  observation  of  its  actual  position  did  not  differ  more  than  two 
minutes  from  Encke's  anticipating  calculations.  Baron  Humboldt's 
Letter  in  Lit.  Gaz.  No.  819. 

64  This  faintness,  and  the  decreased  size  of  this  Comet,  has  induced 
Dr.  Olbers  to  think  that  it  may  have  undergone  some  physical 
changes.  If  it  was  so  weak  in  this  year  in  its  perigee,  we  need  not 
wonder  that  it  was  looked  for  in  Europe  in  vain  in  its  perihelion. 
Lit.  Gaz.  No.  823. 
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LETTER  and  by  the  end  of  November  it  was  computed  that 
* — .J. — *  we  should  be  only  60  degrees  asunder  from  it.  It 
is  calculated  to  be  40,000  miles  in  diameter,  and  of 
that  class  termed  nebulous,  and  without  a  tail.65  In 
the  summer  of  1832,  it  was  approaching  the  Earth's 
orbit  with  increasing  velocity,  and  at  the  end  of 
October,  intersected  the  course  which  the  Earth 
traverses  in  its  journey  round  the  Sun ;  but  as  it  was 
in  advance  of  us,  and  we  were  not  likely  to  over- 
take it,  no  collision  or  dangerous  proximity  oc- 
curred;66 and  during  its  return,  it  is  alleged  that  it  will 
always  be  more  than  200  times  as  distant  from  our 
surface  as  the  Moon  always  is.  Its  nearest  position 
to  the  Earth  was  on  22d  October,  and  it  passed  its 
perihelion  on  27th  November  1832.67 

cs  This  Comet,  whose  period  is  about  three  months  less  than  seven 
years,  must  have  crossed  and  re-crossed  the  Earth's  orbit  1,700 
times  since  the  creation  of  the  world,  if  it  then  began  to  be  ;  but  the 
only  recorded  visits  in  which  it  can  be  identified,  were  in  1T72, 
1805,  1826,  and  1832.  The  place  of  its  aphelion  is  a  little  beyond 
the  orbit  of  Jupiter. 

K  M.  Arago  declared  that  on  29  Oct.  1832,  '  a  portion  of  the  orbit 
of  the  Earth  would  be  comprized  in  the  nebulosity  of  the  Comet  at 
midnight;  but  that  the  Earth  itself  would  not  reach  this  point  of 
its  orbit  until  a  month  after,  the  30  Nov. ;  and  as  the  Earth  flies 
along  its  orbit  at  the  rate  of  674,000  leagues  a  day,  the  Comet  will 
always  be  20  millions  of  leagues  in  advance  of  it,  so  that  there 
would  be  no  danger  of  any  collision.'  Annuaire  1832,  p.  191. 

67  Of  our  own  astronomers,  M.  Herapath  remarked,  that  altho 
M.  Damoiseau  computes  that  its  atmosphere  will  cross  the  very 
path  in  which  the  Earth  moves,  and  extend  nearly  3,000  miles 
beyond  it,  yet,  on  account  of  the  situation  of  the  Earth  at  this  junc- 
ture, it  will  not  approach  nearer  to  us  than  45,000,000  miles,  or 
half  the  distance  between  us  and  the  Sun.  Mr.  Barker  has  sug- 
gested, that  if  it  had  been  a  month  later  in  its  entrance  on  the  plane 
of  the  Ecliptic,  a  portion  of  its  immense  nebulosity  would  have 
mingled  itself  with  our  terrestrial  atmosphere,  and  been  detained 
by  the  attraction  of  our  Earth  —as  the  Comet  itself  might  have  been 
for  a  time  so  arrested  in  its  course.  When  Sir  J.  Herschel  saw  this 
Comet,  on  24  Sept.  1832,  it  was  about  l|°  SW.  of  9  Auriga. 
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Some  of  the  Comets  have  been  distinguished  by  LETTER 
their  brilliancy.  That  which,  43  years  before  the 
Christian  aera,  preceded  Caesar's  assassination,  rose 
for  several  days  in  the  beginning  of  the  evening,  and 
shone  with  uncommon  brightness.68  Of  the  two  that 
came  in  1402,  the  first  was  so  brilliant  in  March,  that 
the  light  of  the  Sun  at  mid-day  did  not  prevent  its 
being  visible.  The  nodes  of  the  Comet  of  1744 
were  within  half  a  degree  of  those  of  Mercury,  but 
they  did  not  come  to  these  positions  till  a  week  after 
each  other,  so  that  when  nearest,  the  Comet  was  dis- 
tant from  that  planet  one- fifth  of  the  space  between 
us  and  the  Sun.  Its  magnitude  was  judged  to  be 
equal  to  that  of  the  Earth,  but  it  was  more  luminous 
than  Sirius,  and  at  one  time  was  as  bright  as  Jupiter, 
and  it  afterwards  shone  like  Venus  in  splendor.69 
The  brightest  Comet  in  the  recollection  of  those  now 
living,  was  that  large  and  beautiful  one  which  con- 
tinued so  long  visible  in  the  Autumn  of  1811  ;  yet 
at  the  height  of  its  splendor,  it  was  not  considered 
to  cast  upon  the  Earth  so  much  as  one-tenth  of  the 
light  which  we  receive  from  a  full  Moon.  Its  rays, 
when  concentrated  in  the  form  of  a  large  lens,  pro- 
duced no  effect  on  the  blackened  bulb  of  a  ther- 


mometer.70 


68  As  the  Romans  chose  to  fancy  that  the  soul  of  Caesar  flew  into 
it,  they  called  it  the  Julium  Sidus,  and  placed,  as  its  representative, 
a  star  on  the  head  of  his  statue.  The  same  Comet  is  supposed  to 
have  returned  in  the  years  532,  1106  and  1680,  making  a  period  of 
nearly  575  years. 

09  Its  tail  extended  16  degrees  from  its  body,  and  was  supposed 
to  be  in  length  twenty  millions  of  miles.  Though  it  advanced  so 
much  towards  Mercury,  it  was  not  observed  to  produce  any  effect 
upon  that  planet. 

70  This  Comet  never  entered  the  Earth's  orbit.  Its  nearest  ap- 
proach to  the  Earth  was  calculated  to  be  47  millions  of  leagues 

distant 
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LETTER  No  probable  conjecture  has  yet  been  formed  as  to 
.  the  uses  and  purposes  of  these  extraordinary  stars. 
Their  very  number  increases  the  difficulty  of  forming 
a  rational  supposition.  Indeed  the  modern  supposi- 
tions of  their  amount  assume  the  character  of  that 
extravagant  speculation,  which  provokes  incredulity, 
and  perplexes,  instead  of  aiding  and  enlightening, 
the  philosophical  judgment.' 71  But  we  may  say,  with 
La  Place,  that  '  the  distances  to  which  the  Comets 
recede,  after  having  approached  the  Sun,  evince  that 
his  empire  extends  beyond  the  known  limits  of  the 
planetary  System.'72  I  cannot  equally  adopt  his 
opinion,  that  this  luminary,  by  his  attraction  upon 
them,  compels  them  to  move  around  him  ;73  because 
the  known  laws  of  attraction  do  not  allow  us  to 
suppose,  that  this  alone  could  bring  them  to  him, 
from  those  undefined  spaces  beyond  Uranus  to  which 
they  retire.  It  is  probable  that  they  approach  him 
from  laws  peculiar  to  themselves,  as  the  planets  have 

distant  from  it ;  yet  some  German  Philosophers  thought  that  the 
equilibrium  of  our  atmosphere  was  disturbed  by  it,  and  remarked, 
with  a  belief  of  some  connected  causation,  that  its  appearance  was 
succeeded  by  several  years  of  unusual  thunder,  wind,  rain,  earth- 
quake and  volcanic  eruptions,  and  especially  in  South  America  ; 
and,  at  last,  by  the  Cholera.  But,  in  fancies  like  these,  we  must 
always  recollect  that  coincidences  and  sequences  often  occur,  with- 
out being  linked  with  each  other  as  cause  and  effect. 

The  year  1825  was  remarkable  for  having  four  Comets  visible 
during  its  course  ;  and  the  next  year  had  five. 

71  M.  Arago  mentions  that  the  number  of  Comets  whose  orbits 
can  be  completely  calculated  are  137.  P.  356  ;    that  M.  Lambert's 
new  hypothesis  assigns  60  to  80,000  Comets  in  a  circle  of  which 
the  Sun  would  be  the  centre  and  the  distance  of  Uranus  its  surface. 
A   different  principle  of  calculation  would  infer,  that  our  Solar 
system,  from  Uranus,  has  been  visited  by  three  millions  and  a  half 
of  comets  ;  and  M.  Arago  intimates,  that  he  has  found  out  '  une 
limite  double  de  celle-la.'     Ann.   p.  365, 6.     So  pliable  are  some 
scientific  calculators. 

72  Systeme,  v.  2,  p.  326.  73  Ib. 
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their  projectile  force,  altho  when  they  come  within  LETTER 
the  orbit  of  his  agency,  they  are  then  subjected  to  its 
influence.  Their  approach  to  him,  and  movement 
around  him,  are  indications  of  some  mutual  use  and 
operation — far  more  between  him  and  them,  than 
between  them  and  us — with  which  we  are  unac- 
quainted. 

Nor  can  we  form  any  more  intelligible  idea  as  to 
the  beings  that  may  be  inhabiting  them. 

We  can  only  be  sure  that  they  are  not  like  the 
human  race.74  And  indeed  the  diversities  of  that 
space  thro  which  they  fly,  must  be  attended  with 
such  diversities  of  circumstances  and  effects,  that  our 
present  ideas  do  not  enable  us  to  form  any  adequate 
conception  of  their  nature.75 

The  Comets  deserve  our  most  intelligent  contem- 
plation ;  for,  independent  of  all  their  material  phe- 
nomena and  effects,  they  also  lead  the  mind  to  moral 
thoughts  and  inferences  as  to  the  Creator  and  the 
Creation,  which  it  will  be  wise  and  beneficial  to 
cherish  and  pursue.76 

74  *  Man,  formed  for  the  temperature  which  he  enjoys  upon  Earth, 
could  not,  according  to  all  appearance,  live  upon  the  other  planets.' 
La  Place,  ib. 

75  Mr.  Barker  has  pleasingly  mentioned  of  the  Comet  of  1680,  that 
a  resident  upon  it  would  have  '  an  astonishing  variety  of  vicissitudes 
and  extremity  of  changes.'.  ...  At  one  time  he  would  see  the  Sun's 
orb,  like  a  vast  globe,  filling  the  heavens,  and  then,  287  years  after- 
wards, would  behold  it  dwindled  to  a  mere  lucid  point.     While,  in 
proceeding  to  it,  he  would  pass  into  the  full  effulgence  of  the  solar 
heat  and  glory ;  so,  in  his  retreat,  he  would  withdraw  into  compara- 
tive cold  and  darkness.     He  would  then  ascend,  as  his  cometary 
mansion  retired  from  the  Sun,  above  the  orbits  of  Mercury,  and  of 
the  other  train  of  planets — leave  even  Uranus  at  an  immense  distance 
behind  and  beneath  him — and  glide  far  away,  till  the  brightness  of 
all  these  was  lost  to  him,  and  till  the  Sun  itself  had  sunk  to  the 
appearance  of  one  of  the  surrounding  stars.  Lit.  Gaz.  No.  820. 

78  Some  of  these,  which  passed  into  my  mind  as  I  observed  the 

p  interesting 
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LETTER        '  The  primitive  fluidity  of  the  Planets  is  clearly  in- 
1 — .,- — »  dicated  by  the  compression  of  their  figure,  conform- 

interesting  Comet  of  1807,  I  put  into  words  one  evening  of  that 

Autumn,  after  I  had  been  surveying  it : — 

1  Welcome,  thou  interesting  orb  of  light ! 
Thrice  welcome  to  our  mortal  horizon  ! 
To  us,  imprisoned  in  this  world  of  Sense, 
Thou  com'st,  a  messenger  from  spheres  unknown, 
To  warn  us,  that  invisible  domains 
Far  beyond  mortal  ken,  exist  above  : 
And  therefore,  Folly  only  can  confine 
Her  faith  to  objects  of  her  human  sight. 

When  last  we  roll'd  around  the  ambient  heaven, 
And,  with  admiring  gaze,  saluted  all 
Its  various  constellations,  as  we  pass'd, 
Sublime  ;  we  saw  thee  not,  and  yet  thou  wert 
Flying  triumphantly  thro  hosts  of  stars, 
To  come  within  that  bounded  hemisphere, 
Beyond  whose  bourn  our  vision  cannot  stray. 

Now,  thou  hast  darted  thy  peculiar  light 
Within  our  field  of  Science,  and  we  trace, 
With  calculating  wonder,  that  career 
Which  moves  from  star  to  star,  with  speed  that  mocks 
All  human  knowlege.     Onward  to  the  Sun 
We  see  thee  travel  with  unwearied  wing, 
Accompanied  by  that  mysterious  light 
Which,  as  thou  leav'st  the  King  of  day,  will  lessen, 
We  know  not  why.     Thy  presence,  and  thy  course, 
Confound  our  searching  mind.     We  see  thee  come, 
And  move,  and  change,  but  cannot  trace  thy  laws, 
Thy  origin,  or  nature.     Soon  thou'lt  vanish 
From  our  restricted  sight. 

I  must  disdain 

That  false  Philosophy  which  would  persuade 
That  nought  exists  but  what  our  Sense  perceives. 
Thou  art  the  evidence  that  Beings  are 
Which  never  have  disclosed  themselves  to  us. 
Thou,  and  thy  sister  Comets,  are  the  heralds 
Of  those  unseen,  and  yet  existing  things, 
Which  Revelation  teaches  our  belief, 
And  promises  to  hope.     What  worlds  abound, 
What  natures  move  in  that  immense  of  space 
Which  spreads  with  infinite  extent  around  us, 
We  cannot  in  this  residence  explore  ; 

But 
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ably  to  the  laws  of  the  mutual  attraction  of  their   LETTER 

molecules.     It  is  also  demonstrated  by  the  regular  v l1^ / 

diminution  of  gravity  as  we  proceed  from  the  Equator 
to  the  Poles.  This  state  of  primitive  fluidity,  to 
which  we  are  conducted  by  astronomical  phenomena, 
is  also  apparent  from  those  which  natural  history 
points  out.'  Such  is  the  deliberate  judgment  of  La 
Place.77  Sir  Isaac  Newton  had  also,  a  century 
before,  asserted  the  primeval  fluidity  of  our  Globe. 
It  is  thus  that  Moses  first  displays  it  to  our  view,  a 
moving,  liquid,  unformed  mass.  In  this  state,  under 
the  additional  action  of  light,  it  began  its  wonderful 
rotation,  and  became  the  regular  composition  of 
which  it  now  consists. 

One  of  the  grandest  circumstances,  to  which  the 
contemplation  of  the  heavenly  Bodies  that  form  our 
System  attaches  the  attention,  is  the  surprising  dis- 
tances at  which  they  are  placed,  and  the  stupendous 
amount  of  space  which  they  occupy  by  their  circuits. 
Our  Earth  is  above  ninety  millions  of  miles  from  the 
Sun ;  Saturn  is  above  eight  hundred  more  millions 
farther  off ;  and  the  next  and  most  remote  that  we 
know,  which  is  connected  with  us,  the  URANUS,  is 
twice  that  mighty  distance.78  The  fact  is  sublime, 

But  from  these  wanderers  of  the  distant  skies, 
We  learn  that  they  exist,  altho  unseen, 
And  thus  are  taught,  from  Reason's  ken,  to  hail 
The  GREAT  INVISIBLE,  the  Lord  of  all ! ' 

77  SystSme,  v.  2.  p.  365. 

78  Mr.  Hornsby  has  made  the  following  Calculations  of  the  abso- 
lute DISTANCE  of  the  PLANETS  from  the  SUN,  in  English  miles  : 

Mercury   ------  36,281,700 

Venus        -____.  67,795,500 

OUR  EARTH  -----  93,726,900 

Mars 142,818,000 

Jupiter 487,472,000 

Saturn -  894,162,000 

Phil  Trans.  1771,  vol.  61,  p.  674. 
The  Uranus  is  twice  that  of  Saturn. 
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LETTER  and  vast  beyond  the  power  of  our  words  to  express, 
or  of  our  ideas  to  conceive.  This  last  Planet  of  our 
System  rolls  in  an  elliptical  orbit,  almost  circular,  of 
which  above  3,644  millions  of  miles  is  the  diameter, 
and  11,448  millions  of  miles  the  circumference: 
comprizing  in  this  circuit  an  area  of  space,  which, 
if  it  had  been  an  exact  circle  instead  of  an 
ellipsis,  would  amount  to  the  amazing  sum  of 
10,428,217,000,000,000,000  miles.  The  ellipticity 
of  the  orbit  makes  a  difference  in  these  figures,  but 
none  in  the  immensity  of  the  result.  Our  System, 
supposing  it  not  to  extend  beyond  Uranus,  occupies 
this  amazing  portion  of  space ;  and  yet,  is  but  one 
small  compartment  of  the  indescribable  Universe. 
Immense  as  is  an  area  of  this  stupendous  amount,  yet 
it  is  but  a  very  little  section  of  the  incomprehensible 
whole.  Above  100,000  stars,  apparently  Suns  like 
ours,  shine  above  us ;  and  to  each  of  these,  that 
analogy  would  lead  us  to  assign  a  similar  appro- 
priation of  space  :  but  of  such  a  marvellous  expan- 
sion of  extent  and  being,  altho  visibly  real  from  the 
existence  of  the  lucid  orbs  that  testify  its  certainty 
to  us,  the  mind,  with  all  its  efforts,  can  form  no 
distinct  idea.  Thought  lapses  into  nothingness, 
whenever  it  attempts  to  do  so  ;  and  yet,  astonishing 
as  this  is,  it  becomes  more  wonderful,  from  the  fact, 
that  the  distance  is  so  immense  from  us  before  those 
other  myriads  begin,  that  no  fixed  star  can  be  made 
to  give  a  parallax  by  the  most  powerful  instruments. 
The  remoteness,  therefore,  of  the  nearest  beyond 
the  orbit  of  Uranus,  must  be  what,  from  the  poverty 
of  earthly  language,  we  must  be  content  to  call 
immeasurable.79 

73  The  immense  distance  of  the  Fixed  Stars  from  us,  is  strongly 
shown  in  a  calculation  of  the  late  Sir  W.  Herschel.  When  Dr.  Bur- 

ney 
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This  is  indeed  a  marvellous  mystery.  It  compels 
us  to  call  Creation  an  infinite  immensity.  It  aggran- 
dizes  the  CREATOR  into  a  sublimity  that  would  ren- 
der it  the  most  presumptuous  folly  for  us  to  imagine 
that  He  could  think  of  or  care  for  us,  if  He  had  not 
expressly  revealed  to  us  His  condescending  regard, 
and  His  invitation  and  command  that  we  should 
attach  ourselves  to  Him.  But  this  awful  greatness 
makes  that  revelation  the  more  inestimable  to  us; 
for,  without  such  a  charter,  without  such  personal 
authorization  for  our  affectionate  adoration  and  grate- 
ful duty,  what  could  our  reason  suggest  to  us,  while 
it  contemplated  a  majesty  so  tremendous,  but  a  tre- 
mulous dread  and  silent  despair  ! Another 

consideration  is  astounding :  When  we  gaze,  in  a 
clear  evening,  on  the  bright  Jupiter,  we  are  seeing 
an  object  that  is  487  millions  of  miles  from  us.  But 
when  we  look  at  the  bright  Orion,  or  the  Great 
Bear,  we  are  beholding  substances  which  are  myriads 
of  times  that  remoteness  from  us The  idea  fre- 
quently overwhelms  me,  as  I  stand  and  view  them, 
and  think,  that  I,  a  petty  human  being,  have  the 
faculty,  and  can  exercise  the  power,  of  looking  thro 
millions  of  millions  of  miles  of  extended  space,  and 
that  I  am  at  that  moment  actually  doing  so — and 

ney  mentioned  on  some  authority,  that  if  the  Sun  and  Stars  moved 
round  the  Earth,  as  the  Ptolemaic  system  teaches,  instead  of  the 
Earth  moving  round  the  Sun,  according  to  the  Copernican  theory, 
the  nearest  fixed  star  '  must  constantly  run  at  the  rate  of  100,000 
miles  in  every  second,'  '  Stop  a  little/  cried  the  great  Astronomer, 
'  I  fancy  you  have  greatly  underrated  the  velocity  required ;  but 
I  will  calculate  it  at  home/  On  his  next  visit,  Dr.  Burney  says, 
"He  brought  me  a  slip  of  paper,  written  by  his  sister,  as  he,  I  sup- 
pose, had  dictated.  '  Here  we  see  that  Sirius,  if  he  revolved  round 
the  Earth,  would  move  at  the  rate  of  1,426  millions  of  miles  per 
second.'"  Mad.  D'Arblay's  Mem.  of  Dr.  Burney,  vol.  3.  p.  264. 
So  vast  would  be  the  orbit  of  a  star  so  remote  ! 
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LETTER    that  such  an  amazing  expanse  is  pervious  to  my 
» — ^ — •  eye,  and  perceptible  by  my  conscious,  and  in  com- 
parison, insignificant,  soul.     But  miraculousness  is 
the  true  character  of  created  nature.80 

In  perceiving  how  elaborately  the  Planets  have 
been  associated  with  us,  and  our  Earth  with  them, 
and  all  with  the  Sun, — and  have  for  that  purpose 

80  The  following  Tables  may  be  serviceable  in  considering  the 
Creation  of  our  System. 

DIAMETERS  of  the  SUN  and  PLANETS,  in  English  MILES. 


SUN    -     -    -  883,246 

Mercury       -  3,224 

Venus      -     -  7,687 

OUR  EARTH  7,911 

Moon-     -     -  2,180 

Mars  -     -     -  4,189 


Juno      -  -  -     1,425 

Ceres     -  -  -        163 

Pallas  -  -          80 

Jupiter  -  -  89,170 

Saturn  -  -  79,042 

Uranus  -  -  35,112 


Vesta       -     -  238 

QUANTITY  of  MATTER,  supposing  that  of  the  Earth  to  be  one. 


SUN  -  -  -  329,630 
Mercury  -  0,135 
Venus  -  -  1,135 
OUR  EARTH  l,ooo 


Moon  -  -      0,025 

Jupiter  -  -  330,600 

Saturn  -  -  103,950 

Uranus  -  -     16,840 


REVOLUTION  round  the  Sun. 

Mercury 87  days  23  hrs.  14  min.  33  sec. 

Venus 224     16     4     24 

OUR  EARTH  -  -  -  -   365     5    48     48 

Mars 686     22     18     27 

Jupiter 4,330  14  39  2 

Saturn        ....     -  10,746  19          16  15 

Uranus       -----  30,589  8          39 

Moon,  round  the  Earth  27  7          43  5 

Dr.  Thomson's  Hist.  Roy.  Soc.  p.  358. 
The  last  numbers  would  be  in  Years : 
Jupiter    -    -    -     -     11  Yrs.  10  months  15  days. 
Saturn     ----29  5  11 

Uranus  -    -     -     -     83  9  24 

Thus  Uranus,  tho  but  19  times  further  off  the  Sun  than  we  are, 
takes  83  times  the  period  we  do  for  his  circuit ;  and  Saturn,  tho  but 
little  more  than  9  times  further  off,  employs  in  his  orbit  29  times 
that  space  of  duration  in  which  we  accomplish  our  annual  journey. 
So  that  different  degrees  of  impulsive  or  projectile  force  must  have 
been  imparted  to  each  of  us :  for  the  difference  of  masses  does  not 
seem  to  account  for  the  diversities.  Saturn  is  nearly  104  times  our 
mass  ;  while  Uranus  is  not  quite  17. 
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been  placed  and  kept  apart  from  all  the  rest  of  the  LETTER 
starry  nations,  tho  so  numerous, — we  are  led  to  in- 
quire what  the  Divine  intentions  were  in  this  special 
connection ;  and  what  mutual  relations  He  has,  or 
purposed  to  have,  established  between  us.  It  is  a 
natural  subject  of  our  curious  thought.  But  He  has 
disclosed  nothing  of  what  He  has  done  or  designs  by 
thus  linking  us  so  particularly  together.  We  can 
ascertain  that  we  act  physically  on  each  other  by  our 
masses ;  but  no  communication  of  any  sort  has  passed 
between  us,  and  we  are  but  known  as  a  moving  star 
to  them,  as  they  are  so  to  us.  Yet  our  social  combina- 
tion in  the  vast  regions  of  space,  implies  that  some 
unknown  relations  are  existing  between  us ;  and  we 
may  infer  that  our  several  destinies  have  some  ap- 
pointed reference  to  each  other.  At  present,  we  move 
thro  the  heavens  in  our  individual  solitude,  as  if  we 
had  no  affinity  together — we  mutually  gaze  at  each 
other,  and  wonder  at  an  association  so  inconsequen- 
tial ;  but  it  is  not  improbable  that  future  ages  may 
unfold  some  grand  result,  and  scenes  that  will  make 
our  relationship  a  sublime  reality.81 

When  sufficiently  arranged  and  consolidated,  our 
Earth  was  placed,  with  the  Planets,  at  those  im- 
mensely distant  points  and  scientifically  calculated 
intervals,  both  from  each  other  and  from  the  Sun, 
which  would  accomplish  the  purposes  to  be  fulfilled 

61  We  can  hardly  calculate  the  important  effects  of  the  sight  of 
the  starry  hosts  upon  our  minds.  The  modern  German  writer, 
John  Paul  Richter,  has  forcibly  said  of  them  ;  *  Look  up,  and 
behold  the  eternal  fields  of  light  which  lie  around  the  throne  of 
GOD.  Had  the  Stars  never  appeared  in  the  Heavens  ;  to  MAN, 
there  would  have  been  no  Heavens  ;  but  he  would  have  laid  him- 
self down  to  his  last  sleep,  in  a  spirit  of  anguish,  as  upon  a  gloomy 
earth,  vaulted  over  by  a  material  arch,  solid  and  impervious/ 
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LETTER  in  each.  A  mighty  impulse  was  then  added  to  each, 
apparently  differing  in  amount,  which,  if  it  had  been 
unchecked,  would  have  propelled  them  thro  the  end- 
less expansion  of  the  Universe;  but  an  attractive 
force  was  at  the  same  time  attached  to  the  Sun, 
which  drew  them,  by  a  mysterious  gravitating  ten- 
dency, down  to  his  centre.  A  marvellous  adaptation 
was  then  skilfully  and  most  exactly  settled  between 
these  counteracting  forces,  and  according  to  their 
individual  diversities  ;  by  which,  while  the  attraction 
of  gravitation  was  made  by  an  invariable  law  to  be 
ever  equal  to  the  masses  of  each  Planet,  the  centri- 
fugal or  projectile  impulsion,  precisely  proportioned 
in  every  one  to  that  attraction,  was  given  to  each 
Planet :  so  that  in  no  one  it  should  exceed  the 
Solar  attraction,  and  yet  that  it  should  be  always 
sufficient  to  prevent  that  commanding  power  from 
pulling  any  one  out  of  its  appointed  orbit  down  to 
the  absorbing  centre.  On  this  nicely  balanced  adjust- 
ment of  two  most  mighty  and  ever  struggling  and 
opposing  forces,  all  the  movements  of  our  Planetary 
System  are  daily  proceeding ;  ever  on  the  verge  of 
the  most  destructive  danger,  by  either  energy  master- 
ing the  other ;  and  yet  such  a  powerful  and  vigilant 
superintendence  is  constantly  governing  both,  that 
this  perilous  contest  has  continued  nearly  6,000 
years  without  the  balance  varying  in  the  slightest 
degree.82  The  most  scientific  harmony  continues  to 

82  The  result  of  this  intelligent  arrangement  is  seen  in  the  great 
laws  of  the  planetary  motions,  discovered  by  Kepler,  and  illus- 
trated by  Sir  Isaac  Newton,  among  other  great  truths,  in  his  immor- 
tal Principia.  These  briefly  are — '  That  the  planets  move  in  ellipses 
round  the  Sun — That  each  describes  about  the  Sun's  centre,  equal 
areas  in  equal  times — That  in  the  orbits  of  different  planets,  the 
squares  of  the  periodical  times  are  proportional  to  the  cubes  of  the 
distances.'  Hersch.  p.  178. 
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regulate  them  with  unabated  constancy  and  unrelax-    LETTER 

ing  exactitude— ceaseless  battle  with  as  unceasing   » ; — * 

equalization  of  force  and  energy;  the  most  mira- 
culous activity  with  the  most  steady  maintenance  of 
undeviating  order.83  By  this  adjusted  counteraction, 
the  Earth  is  made  to  move  in  an  oval  orbit,  which 
causes  it  to  be  nearer  to  the  Sun  in  our  Winter  than 
in  our  Summer,  by  about  one-thirtieth  part  of  the 
whole  distance.  This  orbit  is  the  artificial  result  of 
the  attraction  to  the  Sun  withstanding  sufficiently 
the  impulse  given  to  the  Earth  to  move  onward 
straight  thro  space.  Nothing  but  the  Divine  Wis- 
dom could  have  composed  such  a  finely-balanced 
system  of  tremendous  forces, — nothing  but  the  Di- 
vine Power  could  command  them,  or  perpetuate  their 
indispensable  equality; — and  nothing  but  the  Divine 
Will  can  dissolve  what  it  is  upholding.84  We  may 
again  repeat,  and  on  high  human  authority,  that  it  is 


83  Of  the  activity  of  the  forces  that  are  operating  in  nature,  we 
may  form  some  notion,  if  such  extraordinary  things  are  conceivable 
at  all,  by  La  Place's  description  of  the  attractive  power.     '  /  have 
ascertained  that  between  the  heavenly  bodies  all  attractions  are 
transmitted  with  a  velocity,  which,  if  it  be  not  infinite,  SURPASSES 
several  thousand  times  the  VELOCITY  of  LIGHT  ;  and  we  know  that 
the  light  of  the  Moon  reaches  the  Earth  in  less  than  two  seconds.' 
Syst.  v.  2.  p.  150.     The  annotator  on  La  Place  so  amplifies  this 
idea,  as  to  detail  an  algebraic  demonstration,  that  *  The  gravific 
fluid  passes  over  one  million  of  the  Earth's  semidiameters  in  a  minute 
of  time.    Its  velocity  is  eight  millions  of  times  greater  than  that  of 
light.'  V.  2.  p.  493.    Altho  these  may  be  mathematical  truths,  yet 
they  may  be  fairly  classed  among  the  incredibilia  of  science,  how- 
ever indisputable  they  may  seem  or  really  be. 

84  Sir  Isaac  Newton's  Principia,  and  the  Celestial  Mechanics  of 
La, Place,  sufficiently  show  the  strict  geometric  science  of  the  sub- 
limest  kind,  on  which  all  the  laws  and  phenomena  of  our  System 
have  been  constructed.     There  are  several  other  illustrious  mathe- 
maticians, whose  works  will  furnish  supplementary  illustrations  of 
the  same  magnificent  truth. 
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LETTER  impossible  that  this  can  be  the  meaningless  result  of 
>  unmeaning  chance ;  for  it  is  La  Place  who  has  said, 
'  One  of  the  most  remarkable  phenomena  of  the  Solar 
System  is  the  rigorous  equality  which  is  observed  to 
subsist  between  the  angular  motions  of  rotation  and 
revolution  of  each  Satellite.  IT  is  INFINITY  TO 
UNITY  that  this  is  not  the  effect  of  hazard.85 

We  are  therefore  philosophically  entitled  to  say, 
that  this  World,  whose  scientific  construction  appears 
more  wonderful  the  more  it  is  contemplated  and 
understood,  and  the  study  and  apprehension  of 
whose  embodied  science  has  enlarged  and  elevated 
the  human  genius  to  its  loftiest  sublimity  and  most 
enduring  fame,  must  have  been  framed  by  a  trans- 
cendent Supernatural  Agency  ;  and  could  not  other- 
wise have  become  what  it  is: — neither  could  it, 
without  the  continued  aid  or  co-operation  of  the 
same  Superhuman  Power,  remain  what  it  is — so 
firm,  so  unbroken,  so  undecaying,  and  so  beautiful 
as  we  every  where  discern  it  to  be.  For  it  is  a  vast 
complication  of  multifarious  parts — a  very  artificial 

85  Syst.  vol.  2.  p.  366.  With  the  same  feeling  he  says  of  that 
peculiarity  of  all  the  Satellites,  by  which  <  their  motion  of  rotation 
is  exactly  equal  to  their  motion  of  revolution  ;  so  that  they  always 
present  the  same  hemisphere  to  their  primary :'  '  Phenomena  so 
extraordinary  are  not  the  effect  of  irregular  causes.  By  subjecting 
their  probability  to  computation,  it  is  found  that  there  is  more  than 
2,000  to  1,  that  this  is  not  the  effect  of  chance.  We  ought,  therefore, 
to  be  assured,  that  a  PRIMITIVE  CAUSE  has  directed  the  planetary 
motions/  Ib.  p.  327.  So,  of  the  orbits  of  the  planets,  he  mentions, 
'  We  are  here  again  compelled  to  acknowlege  the  effect  of  a 
REGULAR  CAUSE.  Chance,  alone,  could  not  have  given  a  form  nearly 
circular  to  the  orbits  of  all  the  planets/  Ib. . . .  This  primitive  and 
regular  cause  could  only  be  the  Divine  intelligence  ;  tho  this 
valuable  Philosopher,  influenced  by  the  fashion  and  prejudices  of 
his  revolutionary  day,  does  not  allow  his  mind  to  ascend  so  high. 
It  is  the  British  intellect  which  has  the  honor  of  keeping  steadily 
in  its  recollection,  the  supreme  CAUSA  CUASARUM. 
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arrangement  of  heterogeneous  things,  none  of  whose  LETTER 
particles  are  in  their  original  or  natural  state ;  and 
the  whole  and  every  portion — all  that  is  in  it  or  upon 
it — are  in  continual  motion,  action,  reaction,  and 
counteraction.  Our  reason  suggests  to  us,  that  no 
particles  put  forcibly  together,  and  continually  agi- 
tated, separating  and  forming  new  combinations 
which  never  adhere  together  long,  could  abide  in 
their  orderly  association,  and  preserve  their  due 
relations,  arrangements,  and  regularities,  unless  the 
Power  that  made,  persevered  to  superintend,  and  by 
its  continued  government  compelled  the  discordant 
composition  to  perpetuate  the  order  and  system,  and 
artificial  subordinations  and  harmony,  which  keep  the 
multiform  diversities  one  combined  and  consisting 
whole.  As  what  is  complicated  cannot  have  been 
eternal,  nor  what  is  full  of  the  most  abstruse  science 
in  its  construction  have  been  put  together  but  by  an 
highly  scientific  Mind,  so  all  discordant  and  artificial 
combinations,  that  are  always  in  counteraction  with 
each  other,  with  a  constant  nisus  to  separate,  could 
never  be  kept  permanently  together  but  by  the  un- 
ceasing application  of  the  complicating  Power,  and 
by  the  continued  superintendence  of  the  forming  In- 
telligence. Any  other  supposition,  not  only  leaves  an 
effect  without  a  cause;  but  exhibits  the  contradiction, 
of  an  effect  divested  of  its  cause  continuing  to  occur, 
in  opposition  to  the  abiding  action  of  destroying 
causes  and  preventions,  operating  unresistingly.8 


86 


16  The  Marquis  La  Place  has  thus  marked  the  five  principal  phe- 
nomena of  the  Planetary  System,  as  those  which  are  to  be  consi- 
dered by  all  who  investigate  the  cause  of  its  primitive  movements. 

I.  The  motions  of  the  Planets  are  in  the  same  direction,  and  very 
nearly  in  the  same  plane. 

II.  The 
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LETTER  The  difficulty  is  not  lessened  by  the  theory,  of  a 
___!,!_,  Creation  so  perfectly  formed  at  first,  as  to  require  no 
after  providence  or  attention ;  for  this  idea,  if  cor- 
rectly examined,  will  be  found  to  be  but  the  assump- 
tion of  an  impossibility,  when  applied  to  any  com- 
plicated structure.  A  simple  atom,  which,  when  once 
made  to  exist,  cannot  cease  to  be,  and  cannot  alter 
except  by  His  fiat  who  called  it  into  being,  may  need 
no  future  care.  But  no  complication  of  particles  out  of 
their  natural  state  into  an  artificial  one,  can  continue 
in  their  forced  condition  without  a  continued  action  of 
the  complicating  power — and  this  is  the  creating  one. 
The  combining  energy  must  continue  to  combine,  or 
the  combination,  in  time,  will  sever.  The  Creating 
Power  must  continue  to  act  as  the  Conserving  power; 
and  therefore,  as  a  superintending  Providence,  pre- 
serving what  it  has  made,  supplying  what  wears  off, 
supporting  what  declines,  restoring  what  decays,  and 
adding  new  means  and  impulses  when  new  results 
are  to  be  produced  and  new  purposes  accomplished. 
No  words  alone  create ;  no  words  alone  can  be  sup- 
posed to  preserve.  In  both  cases  a  power  operates  ; 
an  active  power  accompanies  the  mandate,  and  the 
necessary  materials  are  moved  by  that  power  into 
the  previously  planned  and  appointed  combination. 
The  same  power  keeps  united  what  it  thus  unites, 

II.  The  motions  of  the  Satellites  are  in  the  same  direction  as  those 
of  the  Planets. 

III.  The  motions  of  rotation  of  these  different  bodies,  and  also  of 
the  Sun,  are  in  the  same  direction  as  their  motions  of  projection  ; 
and  in  planes  very  little  inclined  to  each  other. 

IV.  The    small  eccentricity  of  the   orbits   of  the    Planets  and 
Satellites. 

V.  The  great  eccentricity  of  the  orbits  of  the  Comets ;  their  in- 
clinations being  at  the  same  time  entirely  indeterminate. 

La  Place,  Notes  to  his  Syst.  vol.  2.  p.  354. 


FROM  THE  CREATION  TO  THE  DELUGE.  77 

and  what  without  such  compulsive  agency  would    LETTER 
never  so  unite,  and  never  remain  in  lasting  union  in  * — ^ — t 
opposition  to  its  original  independency  or  difference 
of  condition. 

Hence  the  complicated  structure  and  system  in 
which  all  things  subsist,  are  evidence  to  us  that  the 
intelligent  Power  which  brought  them  together,  is 
still  abiding  upon  them  with  its  original  energies ; 
and  that  it  continues  in  the  same  action  upon  them 
which  it  applied  in  order  to  unite  them.  This  super- 
intendence and  continued  agency  appear  to  be  essen- 
tial to  the  subsistence  of  created  things,  in  that  com- 
plexity of  make,  in  that  artificial  order,  in  which  we 
behold  them.  Their  component  atoms  can  have  no 
properties  inherent  in  themselves  to  cause  this  co- 
hesion ;  because  what  is  originally  and  essentially 
sole  and  separate  until  it  be  forcibly  combined, 
cannot  have  any  natural  property  or  tendency  to 
combine.  Combining  tendency  is  incompatible  with 
original  separateness.  It  must  be  the  addition  of  some 
other  agency.  Hence  nothing  could  remain  in  those 
beautiful  but  compulsory  mechanisms,  whose  laws 
and  principles  have  suggested  and  constitute  all  our 
science,  unless  the  same  Power  which  created,  ac- 
companied them  in  its  Providential  agency ;  and  by 
thus  accompanying,  perpetuated  the  duration  of  its 
sublime  constructions  and  most  interesting  compo- 
sitions. 

The  just  inference  from  these  remarks  seems  to  be, 
that  supernatural  agency  is  as  necessary  to  the  pre- 
sent subsistence  of  things,  as  it  was  to  produce  their 
original  formation ;  and  that  it  therefore  is  one  of 
those  abiding  and  essential  laws  of  nature  to  which 
all  other  laws, — those  material  and  secondary  ones, 
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LETTER  which  we  can  explore  and  calculate — are  but  its 
chosen  associates,  its  appointed  and  subordinated  in- 
struments. The  master  law  and  these  servant  laws 
are  ever  operating  together,  in  their  distinct  lines  of 
action,  and  neither  at  any  time  without  the  other. 
Nature  is  never  deserted  by  its  Maker.  It  was  not 
framed  as  an  infantile  toy,  to  be  put  together  for  a 
momentary  amusement,  and  then  forsaken.  It  was 
made  for  the  benefit  of  its  inhabitants.  It  will  never 
last  longer  than  it  is  a  subject  of  its  Ruler's  care.  It 
will  cease  when  His  attention  to  it  ceases,  but  will 
endure  until  that  be  withdrawn.  Its  continued  ex- 
istence is  therefore  a  demonstration  of  His  continuing 
regard  and  persevering  care. 

Instead,  then,  of  following  the  fashion  of  some,  to 
consider  supernatural  agency  as  an  unnecessary  or 
as  an  obsolete  idea,  accustom  your  mind  to  regard  it 
as  the  primal  law  of  nature — the  ever-dominating 
law — the  companion  of  every  other — the  grand  agent 
which  gives  energy  to  every  other — the  superintend- 
ing Sovereignty,  which  never  abandons  its  creation, 
but  which  is  always  ready  and  resolved  to  interpose 
its  assisting  operations,  whenever  the  additional  in- 
terference becomes  needful.  This  is  the  true  philo- 
sophy of  nature ;  and  without  a  due  recollection  of 
this,  great  errors  of  reasoning,  and  much  imperfection 
and  incompleteness  of  mind,  cannot  but  take  place. 
All  truths  have  a  greater  or  less  connection  with  each 
other ;  and  absence  of  the  grander  ones  in  our  intel- 
lectual treasury,  will  produce  a  great  chasm,  and 
much  confusion  and  incongruities  in  whatever  may 
remain. 

Avoid,  therefore,  all  absurd  prejudices  theoreti- 
cally against  miracles.  They  are  inseparable  from 
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existence.  Creation  was  a  miracle.  Its  subsistence  LETTER 
is  not  less  so.  The  true  idea  of  a  miracle  is,  that  it  * — VJ! — » 
is  an  act  of  Divine  Power — an  event,  which  the 
material  laws  of  nature,  without  the  greater  law  of 
the  Divine  agency,  could  not  effect.  To  describe 
a  miracle  as  a  violation  of  the  laws  of  nature,  is  an 
incorrect  and  an  inapplicable  definition  ;  for  all  the 
laws  of  nature  are  in  continual  violation  and  coun- 
teraction by  each  other.  Fire  burns,  but  water  ex- 
tinguishes it.  Water  is  fluid,  but  cold  converts  it 
into  a  solid,  and  heat  into  air.  It  is  the  established 
course  of  nature,  that  all  its  laws  should  be  thus  vio- 
lating each  other.  It  is  by  such  a  violation  that  we 
roll  yearly  round  the  Sun.  This  is  the  result  of  the 
attractive  law  continually  violating  the  law  of  that 
propulsive  force  which  every  Planet  has  received. 
These  two  laws  are  in  a  constant  struggle,  each  violat- 
ing the  other ;  neither  prevailing,— and  therefore  the 
result  of  their  unceasing  conflict  and  counteraction 
is  that  forced  compromise,  ever  resisted  by  each,  but 
maintained  by  their  very  resistance,  which  appears 
in  our  circuitous  orbit.  We  now  go  round  the  Sun 
by  no  willing  movement ;  instead  of  flying  off  from 
it,  as  one  law  urges  us  to  do,  and  instead  of  falling 
into  it,  to  which  the  other  is  always  drawing  us — 
this  mutual  violation  of  each  other's  law  compels 
our  Planet  into  that  elliptical  circuit,  which  is  the 
artificial  product  of  this  appointed  contest. 

A  miracle  is  therefore  the  exerted  will  and  agency 
of  that  Deity,  who  is  an  unexcludable  part  of  all 
nature,  as  well  as  His  works  :  who  is  ever  superin- 
tending them  :  and  who  acts  by  His  natural  laws  in 
the  usual  course  of  things,  and  by  the  special  ope- 
ration of  a  miracle  whenever  He  deems  it  proper  to 
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LETTER  do  so.  He  alone  is  the  judge  of  the  necessity  or 
i—1*'  .  expediency  of  such  an  interference ;  but  whatever 
He  chooses  to  do  for  the  benefit  of  His  creatures, 
there  is  nothing  to  prevent  Him  from  accomplishing. 
He  has  no  controller  nor  superior  ;  nor  does  He  take 
counsel  from  us,  as  to  the  time,  the  manner,  or  the 
fitness  of  His  interposition.  Miracles  are  therefore 
at  no  time  impossible ;  but,  on  the  contrary,  from  the 
constant  presence  of  the  efficient  cause,  are  always 
probable.  The  usual  course  of  things  is  manifestly 
left  to  the  operation  of  the  mechanized  and  subordi- 
nated laws,  as  far  as  their  visible  causes  appear. 
The  supernatural  interposition  is  not  necessary,  while 
the  common  events  of  nature  only  are  to  take  place 
and  can  occur.  But  when  the  manifestation  of  the 
Superior  Power,  or  the  production  of  effects  to  which 
the  common  laws  of  things  are  inadequate,  becomes 
expedient,  then,  what  is  specially  needed,  speci- 
ally ensues.  The  Divine  Agency  immediately  acts 
and  produces  visible  effects  beyond  the  power  of 
natural  causes  to  occasion  ;  and  thus  evidences  its 
own  operation.  That  it  would  not  thus  interfere 
without  an  adequate  reason,  is  the  deduction  of  our 
judgment,  which  Horace  has  so  forcibly  expressed  ;8r 
but  that  it  will  always  thus  interfere  whenever  a  suf- 
ficient occasion  makes  its  agency  expedient,  our  same 
judgment  will  as  correctly  infer;  because  intelligence 
will  always  act  like  itself,  and  therefore  intelligently, 
and  therefore  at  every  period  do  what  it  is  proper  and 
right  that  it  should  do.  How  it  has  acted  in  this 
respect  before  our  present  day,  history  only  can  in- 
form us  from  human  sources  of  knowlege.  Authentic 

87  Nee  Deus  intersit,  nisi  dignus  vindice  nodus 

Incident.  Hor.  Art.  Poet.  v.  191. 
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history  declares  that  it  has  thus  interposed,  but  on    LETTER 
rare,  and  always  on  great  occasions,  and  from  suffi-  • — ^ — > 
cient  reasons;    and  thus  the  special  interference  of 
Divine  Agency  in   the   occurrence   of  miracles   on 
great  occasions  and  from  sufficient  reasons,  is  the 
suggestion  of  our  past  experience,  and  is  the  true 
philosophical  probability. 

I  throw  out  these  ideas  for  your  consideration,  be- 
cause Sacred  History,  being  the  History  of  the  Divine 
Agency  in  human  affairs,  cannot  but  comprise  the 
appearance,  and  be  expected  to  exhibit  the  occur- 
rence of  such  miracles  as  were  necessary  to  effectuate 
its  objects. 
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LETTER  III. 

CREATION  OF  VEGETATION— NECESSITY  OF  LIGHT  AND  AIR 
TO  IT— ON  THE  DIVINE  AGENCY  IN  NATURE— ON  THE 
DISTINCTION  BETWEEN  LIGHT  AND  THE  SOLAR  RAY. 

MY  DEAR  SON, 

CLOsED  my  last  Letter  with  observations  on  that 
Divine  superintendence  and  agency  which  accom- 
pany the  continued  subsistence  of  our  natural  world, 
because  no  other  supposition  will  explain  those  grand 
phenomena,  which  no  discernible  laws  of  nature  can 
account  for ;  and,  because  wherever  these  act,  they 
only  operate  as  they  do,  by  the  energy  and  qualities 
derived  from  the  Creating  Sovereign,  and  by  the 
arrangement  and  co-operating  and  counteracting  po- 
sitions in  which  He  has  placed — and  having  placed, 
continues  to  maintain  them.  The  permanent  exist- 
ence of  things  as  they  are,  is  as  great  a  miracle  as 
their  original  formation.  It  is  their  artificial,  and  not 
their  natural  state ;  and  a  continued  Divine  agency 
is  as  strictly  necessary  to  keep  them  in  it,  as  it  was 
to  compel  them  at  first  to  assume  it.  The  Divine 
agency  is  therefore  as  much  a  principle  or  law  of 
subsisting  nature,  as  any  of  its  secondary  or  material 
ones.  It  is  ever  actively  operating,  for  the  welfare 
of  what  it  has  caused  to  exist  and  perseveres  to  up- 
hold— and  therefore  for  the  benefit  of  us,  who  are  no 
inconsiderable  portion  of  the  great  whole.  Being 
thus  the  manifested  rule  and  guide  of  our  terrestrial 
fabric  and  of  its  celestial  companions,  our  reason  will 
conduct  us  to  the  inference,  that  it  will  not  be  less 
mindful  of  the  intelligent  creatures  which  it  has 
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made — but  that  a  moral  providence  as  to  them,  and   LETTER 
a  moral  government  over  them,  and  moral  instruction  * — ^ — > 
to  them,  will  be  also  laws  and  principles  of  its  opera- 
tions upon  subsisting  nature,  as  surely  as  those  of 
the  projectile  and  gravitating  forces  on  our  consoli- 
dated mass. 

It  is  upon  this  foundation  that  all  Sacred  History 
is  built ;  and  it  is  obviously  the  principal  object  of 
the  first  chapter  of  Genesis  to  establish  in  the  human 
mind,  as  a  primitive  and  essential  truth,  which  must 
never  be  separated  from  it,  that  all  existent  things 
are  the  creation  of  the  common  GOD  of  all,  the  only 
and  the  universal  Deity.  This  lias  been  done  as  if 
with  the  foresight,  that  two  great  errors  would  be 
raised  in  the  world,  and  would  be  set  into  opposi- 
tion against  it — the  casual  origin  of  things,  on  the 
one  hand — or  their  un-originating  eternity,  on  the 
other.  We  learn  from  literary  history,  and  we  see 
around  us  in  life,  that  these  notions  have  occurred 
and  are  struggling  for  prevalence ;  and  as  you  will 
not  be  able  to  read,  or  to  live,  without  meeting  with 
them,  T  again  press  upon  your  recollection,  in  addi- 
tion to  the  express  testimony  of  the  Mosaic  revelation 
in  this  its  important  and  commencing  section,  the 
reasoned  truths,  with  which  these  mental  hallucina- 
tions will  be  found  to  be  incompatible. 

No  words  can  more  emphatically  subvert  the 
groundless  conception  of  the  casual  origin  of  things, 
than  the  declaration  of  LA  PLACE,  who  had  no  mo- 
tive or  disposition  to  favour  any  better  theory,  than 
the  force  and  impression  on  his  mind  of  the  visible 
truth,  that  it  is  INFINITY  TO  UNITY  against  such  a 
supposition.  Less  than  this,  a  mind  with  his  know- 
lege  of  the  science  so  essentially  incorporated  with 
nature,  and  so  discernible  in  it,  could  not  have 
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LETTER  rationally  said ;  and  it  is  to  the  credit,  both  of  his 
understanding  and  of  his  candour,  that  what  he  felt 
so  strongly  he  has  avowed  so  manlily.  We  have 
only  to  regret  that  he  did  not  at  once  connect  the 
Science  he  admired,  with  the  Divine  Mind  which 
produced  it.  What  he  has  left  imperfect  and  defi- 
cient, it  is  for  us  to  supply. 

Intelligence  must  lose  the  power  of  discerning 
intelligence,  or  the  scientific  mind  will  feel  that  all 
Lucretian  theories,  of  the  particles  of  things  moving 
themselves  casually  into  the  system  we  admire  and 
are  part  of,  are  inconsistent  with  its  visible  nature 
and  laws,  and  totally  incompetent  to  account  for  them. 
But  our  enlightened  reason,  which  makes  this  deduc- 
tion, will  as  clearly  feel,  as  to  the  other  hypothesis, 
that  the  complicated  structure  of  the  World  we  in- 
habit, and  of  its  Planetary  system,  cannot  have  been 
eternal ;  because  no  compound,  no  complexity,  no 
combination  of  independent  and  separate  particles, 
can  have  been  eternally  in  this  state.  An  eternal 
compound  is  a  natural  impossibility.  It  is  a  con-, 
tradiction  in  its  terms,  and  it  cannot  be  put  into  any 
form  of  phrase  without  being  so.  All  compounds 
must  be  unions  of  what  were  once  not  together ;  and 
therefore  it  is  an  absurdity  to  predicate  eternity  of 
them.  The  composing  particles  may,  or  may  not, 
have  been  eternal ;  that  is  a  question  of  fact;  but 
never  the  composition.  The  separate  letters  of  the 
alphabet  may,  or  may  not,  have  eternally  subsisted, 
but  never  one  single  word,  never  any  sentence  ; 
never,  a  fortiori,  either  Homer's  Iliad  or  Newrton's 
Principia.  Never,  therefore,  our  Earth  and  its 
finely  gravitating  and  geometrized  system.1 

1  We  must  do  Lucretius  the  justice  to  say,  that  he  felt  and  avowed 
his   feeling,  from  surveying  its  ancient  history,  that  the  world  had 

not 
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In  no  part  of  our  terrestrial  abode  is  a  creating  LETTER 
mind  more  visible,  than  in  its  VEGETABLE  kingdom ; 
for,  here,  we  see  every  where  specific  combinations 
producing  specific  effects  and  no  other,  and  with  un- 
deviating  constancy  and  with  the  exactest  certainty ; 
each  phenomenon  arising  from  a  peculiar  and  adapted 
organization  distinct  from  every  other,  which  inva- 
riably produces  its  suited  result,  and  only  that;  yet 
each  but  the  union,  in  different  arrangements  and 
quantities,  of  the  same  common  particles.  No  fan- 
cied tendency  will  explain  this.  The  same  particles 
could  not  tend  to  be  a  thousand  dissimilar  things. 
No  assumed  tendency  can  explain  diversity  :  a  ten- 
dency to  diversity  is  an  impossibility,  because  that 
would  be  a  tendency  to  be  and  yet  not  to  be,  which 
may  be  justly  deemed  an  absurdity.  If  the  particles 
of  vegetable  nature  tended  to  form  a  rose,  the  same 
particles  could  have  no  tendency  in  themselves  to 
compose  a  lily.  All  tendency,  if  such  a  thing  existed, 
must  be  specific  and  uniform ;  it  could  not  be  varia- 
ble. A  tendency  to  form,  is  a  tendency  to  do  so,  but 
cannot  be  also  a  tendency  not  to  do  so.  A  tendency 
to  form  a  rose  could  never  form  a  lily,  because  that 
would  be  a  tendency  to  form .  and  not  form  a  rose, 
which  would  be  both  a  self-contradiction  and  an  im- 
possibility. No  presumed  tendency  can  therefore 
explain  the  numerous  diversities  of  vegetable  organi- 
zation. All  plants  are  formed  of  similar  component 
particles,  varying  only  in  arrangement  and  amount ; 
and  no  particles  that  tended  to  form  one  composi- 

not  been  eternal,  but  as  to  its  origin  was  comparatively  recent. 
He  argues  in  his  Fifth  Book  to  this  conclusion,  which  he  thus 
expresses — 

*  Verum,  ut  opinor,  habet  novitatem  summa,  recensque 
Natura  est  Mundi/— L.  5.  v.  331 
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LETTER    tion,  could  tend  to  form  any  other.     Bat  instead  of 
vegetable  nature  being  only  one  composition,  there 
are  from  40,000  to  80,000  diversified  species.2    The 
theory  of  tendencies,  is  a  mere  fallacy  of  words.    Not 
a  single  tendency  has  been  proved  to  exist.     All  na- 
ture is,  in  each  of  its  departments,  an  assemblage  of 
varied  compounds  of  similar  elementary  particles. 
A  tendency  of  these  to  form  any  one,  would  form 
only  that  one,  and  no  other.    But  instead  of  all  things 
being  only  multiples   of  a  single  composition,  the 
universal  character  of  nature  is,  in  all   its  classes, 
that  of  multiform  multiplicity ;  of  compound  diversity 
so  inexhaustible,  that  of  the  inexpressible  millions  of 
millions  of  substances  which  are  around  us,  scarcely 
any  one  is  the  exact  counterpart  of  another. 

You  will  therefore  only  smile  when  you  find  that 
some  men  can  gravely  say,  and  others  gravely  repeat, 
that  one  particle  tended  to  unite  with  another,  and 
these  with  others,  but  only  in  a  stright  line,  and 
then,  that  they  tended  to  bend  that  line  into  a  ring, 
and  then  to  enlarge  that  into  a  vessel,  and  then  to 
branch  out  into  other  vessels,  and  then  to  make  bone, 
and  then  to  make  blood,  and  then  to  form  nerves  and 
flesh,  and  then  to  extend  into  limbs,  and  then  to 
make  a  heart,  and  then  a  pair  of  lungs,  and  then  all 
the  other  functions  of  the  human  body,  one  after 
another :  giving  thus  a  thousand  different  and  incon- 
sistent tendencies  to  the  same  elementary  particles, 
none  of  which  can  be  proved,  or  is  likely,  to  have 
had  any  tendency  at  all. 

2  '  The  Botanist  is  conversant  with  from  80,000  to  100,000  species 
of  Plants/  Hersch.  Disc.  136.  This  is  a  much  larger  number  than 
former  estimations.  The  laborious  and  active-minded  Loudon 
mentions  only  44, 000,  of  which  38,000  had  been  described. 

Encyc.  Gard.  250. 
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The  true  deduction  of  an  enlightened  reason  there-    LETTER 

HI 
fore  is,  that  all  visible  nature  has  originated  from  an   > — VJ — » 

intelligent  Creator — that  such  a  Creator  will  con- 
tinue to  superintend  what  He  has  made  ;  to  preserve 
it  in  existence  as  long  as  He  means  it  to  subsist — 
and  that  He  who  has  made,  and  thus  superintends, 
will  be  also  the  moral  Governor  of  his  intellectual 
Creation,  and  will  exercise  such  a  moral  Providence 
over  them  as  His  purposes  and  their  welfare  shall 
require ;  and  will  therefore  make  to  them  such  com- 
munications of  His  sovereignty,  of  His  mind,  and 
of  His  will,  as  HE  may  from  time  to  time  deem 
expedient. 

In  expressing  to  you  these  thoughts,  I  am  only 
stating  the  process  and  progress  of  my  younger  mind, 
when  it  was  forming  its  settled  principles  on  these 
great  subjects.  I  could  not  live  contented  with  ig- 
norance nor  with  error.  I  wanted  knowlege,  and  as 
I  was  acquiring  it,  I  felt,  what  a  man  of  misdirected 
talent  at  that  time  justly  said,  '  The  mind  cannot 
unknow.'  All  knowlege  attained,  makes  more  know- 
lege necessary.  There  is  a  knowlege  which  creates 
doubts,  that  nothing  but  a  larger  knowlege  can 
satisfy ;  and  he  who  stops  in  the  difficulty,  will  be 
perplexed  and  uncomfortable  for  life. 

On  the  vital  points,  of  the  Deity  and  His  will, 
I  desired  certainty  above  all  things,  as  far  as  it  could 
be  gained.  Truth  only  on  this  is  valuable,  and  it  is 
most  important  to  our  well  being  not  to  be  without 
it.  I  sought  anxiously  for  it,  and  it  came  to  me, 
according  to  my  most-cautiously  exerted  judgment, 
in  the  ideas  which  I  have  just  expressed. 

From  the  perception  that  our  Earth  and  the  Uni- 
verse were  vast  compounds,  and  that  no  compound 
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LETTER  could  be  eternal,  I  proceeded  to  study  Botany, 
« ^ »  Zoology,  Anatomy  and  Chemistry,  that  I  might  dis- 
tinctly know  what  organized  beings  were,  and  in 
what  they  differed  from  inorganic  things.  I  made 
various  experiments  in  each ;  and  planted  seeds  and 
watched  their  germinations,  and  dissected  and  ex- 
amined every  vegetable  in  my  reach,  to  learn  its 
structure  and  to  observe  the  mode  of  its  development 
and  the  causes  of  its  functional  products.  I  devoted 
two  years  specially  to  these  considerations,  when 
the  full  enjoyment  of  the  strength  and  spirits  of 
eight  and  twenty  made  every  employment  easy  and 
pleasant,  that  I  might  have  such  ocular  demon- 
strations of  the  course  and  processes  of  nature  as  I 
could  then  attain.3  The  result  of  all  these  inquiries 
was,  that  my  mind  became  fully  satisfied  that  every 
substance  in  nature  was  a  composition  of  elementary 
particles  ;  that  no  particles  could  of  themselves  form 
the  diversified  and  skilful  and  constant  organizations 
which  were  every  where  around  me,  and  of  which 

3  I  cannot  but  remember  with  thankfulness  the  benefit  I  derived, 
in  1795  and  1796,  from  the  lectures  of  Dr.  G.  Pearson,  and  after- 
wards of  Dr.  Garnett,  on  Chemistry  ;  Sir  James  E.  Smith  on  Botany, 
and  then  on  Zoology ;  Sir  Anthony  Carlisle  on  Comparative  Ana- 
tomy ;  Dr.  Babington  on  Mineralogy,  and  Dr.  Adam  Marshall  on 
Human  Anatomy.  The  latter,  a  man  of  strong  mind,  had  deeply 
studied  the  mathematical  construction  and  laws  of  our  bony  fabric, 
and  was  never  happier  than  when  explaining  them.  In  the  Course 
which  I  attended,  he  was  particularly  scientific  and  eloquent  on 
this  subject.  I  remember  his  devoting  a  whole  lecture  to  display 
the  profound  science  that  was  visible  in  the  formation  of  the  double 
hinges  of  our  joints.  Such  was  the  effect  of  his  demonstrations,  that 
an  inquisitive  Friend,  who  had  accompanied  me  to  his  Course,  with 
sceptical  inclinations,  suddenly  exclaimed  with  great  emphasis,  one 
day  as  we  left  his  rooms,  '  A  man  must  be  a  fool  indeed,  who,  after 
duly  studying  his  own  body,  can  remain  an  atheist ! '  I  felt  as  he 
did,  but  had  not  been  aware  that  his  objecting  mind  was  sponta- 
neously working  itself  into  so  important  a  conviction. 
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my  own  body  was  to  myself  a  conscious  specimen.  LETTER 
Succeeding  years  of  reflection,  and  more  knowlege, 
have  confirmed  these  earlier  deductions,  and  pro- 
vided a  source  of  unceasing  happiness  to  my  en- 
feebled age,  from  the  considerations  to  which  they 
lead,  and  from  the  hopes  and  prospects  which  they 
are  ever  opening  before  it.  Organization,  then,  be- 
came to  me  the  decisive  teacher  of  a  Creative  Intelli- 
gence. The  elementary  particles  of  things  must  have 
been  in  a  separate  state,  before  they  were  combined 
into  organizations;  and  nothing  but  a  designing  intel- 
ligence could  have  formed  them  into  these.  Here 
my  mind  found  its  intellectual  rest,  of  which  it  has 
never  since  been  dispossessed. 

The  CREATION  of  VEGETABLES  is  placed  by 
Moses  subsequent  to  the  production  of  light  and  of 
the  atmosphere  ;  immediately  after  the  waters  had 
receded  from  the  land,  and  just  before  the  creation 
and  arrangement  of  the  Solar  system. 

This  position  of  Vegetables  in  the  series  of  creation 
exactly  answers  the  demands  of  our  present  know- 
lege. Instead  of  requiring  the  Sun's  light  to  germi- 
nate, seeds  and  plants,  in  order  to  do  so,  must  be 
sowed  and  placed  in  darkness  before  they  begin  to 
vegetate.4  A  small  heat  and  moisture  first  cause  their 
living  principle  to  begin  its  operations,  but  they 
cannot  flower  and  fruit  until  they  receive  the  solar 
beams ;  nor  could  they  grow  without  light,  air  and 
moisture.5  A  portion  of  oxygen  air  is  essential  to 

4  Solar  light  is  unfriendly  to  first  germination.  London  mentions, 
as  one  of  the  '  necessary  conditions  of  germinaiion,  that  the  seed 
sown  must  be  defended  from  the  action  of  the  rays  of  light.'  Encycl. 
Gard.  194.  Hence  the  farmer  or  gardener  harrows  or  rakes  in  his 
grains.  Ib. 

3  M.  Leuchs  has  tried  many  experiments  of  the  effects  of  light  on 

plants. 


90  SACRED  HISTORY  OF  THE  WORLD: 

LETTER   vegetation.6     Hence  the  previous  atmosphere,  which 
K — • v — '   contains  in  its  composition  that  portion,  was  indispen- 
sable, as  was  also  some  water  on  the  soil  where  they 
were  to  grow.7     This  exact  placing  of  the  vegetable 

plants.  His  conclusions  are,  *  Solar  light  favors  in  them  the  assi- 
milation of  carbonic  acid  gas — facilitates  their  verdure,  and  the 
formation  of  their  volatile  and  aromatic  principles — It  is  essential 
to  florification  and  fructification.  We  cannot  obtain  ripe  seeds  from 
plants  reared  in  darkness — Many  become  more  lax  and  watery  as 
the  light  is  lessened — Lamp  or  torch  light  but  imperfectly  supplies 
that  of  the  Sun — They  incline  to  it,  and  those  near  it  harden  to 
dryness ;  but  it  keeps  those  green  which  in  total  darkness  would 
become  pale/  Bull.  Un.  1829,  p.  54. 

M.  Martius  observed  the  milky  juice  of  the  Euphorbia  Phos- 
phorea  to  be  luminous — Mr.  Prinsep  found  that  light  exerts  a  great 
influence  in  the  change  of  colour  in  plants  in  Autumn.  Its  privation 
prevented  any  alteration,  tho  in  light  the  leaf  passed  from  green  to 
yellow,  and  sometimes  to  red.  Ib.  p.  436. 

Treviranus  distinguishes  the  light  and  heat  developed  from  plants, 
independently  of  their  life,  from  the  light  and  heat  which  are  inti- 
mately connected  with  their  existence  and  increase  with  their  vigo- 
rous health.  He  doubts  if  those  flowers  are  really  luminous  which 
have  been  marked  as  such,  and  concludes,  from  his  experiments, 
that  neither  heat  nor  light  are  given  out  during  the  life  of  vegetables. 
Bull.  Un.  1330,  p,  257.  In  this  conclusion  I  cannot  concur,  for  I  have 
at  times  remarked,  after  sunset,  a  perceptible  glow  in  the  colours  of 
flowers,  unusual  to  them  in  their  common  state,  as  if  coloured  light 
of  their  own  colour  was  issuing  from  them.  I  have  seen  the  differ- 
ence in  the  Sweet- Williams,  Geraniums,  Marigolds,  Hearts-ease, 
and  Pinks,  at  various  parts  of  the  day,  when  the  Sun  was  not  visible. 
It  has  been  most  apparent  to  me  in  the  red  flowers  ;  next,  in  the 
yellow.  It  resembled  an  actual  secretion  of  light,  additional  to  their 
usual  show.  The  presence  of  the  Sun  upon  them  lessens  the  effect. 
It  is  most  perceptible  in  his  absence.  I  have  noticed  the  same  occa- 
sional appearance  on  the  bricks  in  a  country  path.  In  some  states 
of  the  atmosphere,  when  the  Sun  was  clouded,  they  have  had  a 
peculiar  glow,  without  any  visible  causes. 

6  The  most  favourable  proportion  is  thought  to  be  one-fifth  of 
oxygen,  or  that  of  the  common  air.     Pure  oxygen  gas  accelerates 
vegetation,  but  makes  the  plant  feeble.     In  less  than  one-eighth  of 
oxygen,  germination  will  not  take  place. 

7  There  is  a  remarkable  connection  between  water  and  plants. 
Madden  observed,  in  the  deserts  he  traversed,  that '  wherever  there 
is  water,  no  matter  in  what  part  of  the  wilderness,  there  vegetables 
are  found.'  Trav.  in  Turkey. 
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formation  and  first  germination,  is  another  test  of  the    LETTER 
authenticity  of  the  Hebrew  cosmogony,  which  ran- 
dom fiction  could  not  have  stood. 

I  was  considerably  affected  in  my  younger  days 
by  the  long-standing  objection,  that  Moses    made 
light  to  exist   before  the    creation  of  the  Sun ;    as 
books  then  usually  taught,  what  some  still  fancy,  that 
there  could  not  have  been  light  without  this  lumi- 
nary.    But  not  chusing,  on  such  an  important  point, 
to  attach  my  faith  to  any  general  assertion,  I  sought 
to  find  out  if  any  investigator  of  the  nature  of  light 
had  perceived  any  distinction  in  its  qualities  or  ope- 
ration, which  made  it  a  fluid,  or  matter,  independent 
of  the  Sun.     It  was  not  easy,  before  the  year  1790, 
to  meet  with  the  works  of  any  student  of  nature  on 
such  a  subject,  as  it  had  been  little   attended  to : 
but  I  at  length  saw  the  fact  asserted  by  Henckel,  a 
German  of  the  old  school,  of  some  value  in  his  day; 
and   soon   afterwards    some    experiments  were    an- 
nounced in  England,  which  confirmed  the  supposi- 
tion.    It  has  been  a  favourite  point  of  attention  with 
me  ever  since  ;  and  no  truth  in  philosophy  seems  to 
be  now  more  clearly  ascertained,  than  that  Light  has 
a  distinct  existence,  separate  and  independent  of  the 
Sun.     This  is  a  striking  confirmation  of  the  Mosaic 
record;  for  that  expressly  distinguishes  the  existence 
and  operation  of  light  from  the  solar  action  upon  it, 
and  from  that  radiation  of  it  which  is  connected  with 
his  beams  and  presence.     By  Moses,  an  interval  of 
three  days  is  placed  between  the  luminous  creation, 
and  the  appearance  and  position  of  the  Sun  and 
Moon.     Light  was  therefore  operating  by  its  own 
laws  and  agencies,  without  the  Sun,  and  indepen- 
dently of  his  peculiar  agency,  from  the  first  day  to 
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LETTER  the  fourth  of  our  terrestrial  fabrication.  But  from 
the  time  that  the  Sun  was  placed  in  his  central  posi- 
tion, and  his  rays  were  appointed  to  act  on  our 
Earth,  they  have  been  always  performing  most  be- 
neficial operations,  essential  to  the  general  course 
of  things.8  They  have  also  been  ascertained,  by 
Dr.  Herschel,  to  have  a  power  of  heating,  distinct 
from  their  production  of  light  and  colour,  —  an  inte- 
resting discovery,  connected  with  more  consequences 
and  inferences  than  have  yet  been  noticed.9 

The  glory  of  Sir  Isaac  Newton  began  by  his  dis- 
covering that  light  was  not  simple  and  homogeneous  ; 
but  that  it  consisted  of  seven  rays  of  different  colours 
and  of  different  and  invariable  degrees  of  refrangi- 
bility.  The  same  degree  of  this  belonged  always  to 
the  same  colour,  and  the  same  colour  to  the  same 
degree  of  refrangibility.10  Red,  yellow,  and  blue,  are 
the  primary  colours  ;  white  light,  their  compound. 

An  opposing  theory  to  this  has  been  gradually 
growing  up  from  the  time  of  Des  Cartes,  and  is  now 
maintained  by  several  men  of  no  small  name  and 
powers  in  science,11  which  considers  light  to  be  an 

8 '  The  rays  of  solar  light  possess  several  remarkable  physical 
properties:  they  heat;  they  illuminate;  they  promote  chemical 
combination  ;  they  effect  chemical  decompositions ;  they  impart 
magnetism  to  steel;  they  alter  the  colours  of  bodies  ;  they  commu- 
nicate to  plants  and  flowers  their  peculiar  colours  ;  and  are,  in  many 
cases,  necessary  to  the  development  of  their  characteristic  qualities/ 
Dr.  Brewster,  Life  of  Newton,  p.  90. 

0  From  his  experiments,  Dr.  Herschel  '  drew  the  important  con- 
clusion, that  there  were  invisible  rays  in  the  light  of  the  Sun,  which 
had  the  power  of  producing  heat ;  and  which  had  a  less  degree  of 
refrangibility  than  red  light/  These  results  were  confirmed  by 
Sir  Henry  Englefield.  Dr.  Brewster's  Optics,  p.  89. 

10  Brewster's  Newton,  p.  43. 

11  Dr.  Hooke,  and  Huygens,  in  Newton's  lifetime,  urged  the  un- 
dulatory  theory,  which  Des  Cartes  had  first  suggested.     Newton 
answered  them.     But  Euler  and  others  revived  it.     New  observa- 
tions 
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an  undulating  vibration  of  an  ethereal  medium  univer-  LETTER 
sally  diffused,  and  not,  as  Newton  thought,  an  ema-  < — V-L— > 
nation  of  particles  direct  from  the  Sun.12  La  Place 
preferred  the  opinion  that  '  Light  is  an  emanation 
from  a  luminous  body.'l;  But  the  newer  system 
comes  nearest  to  the  Mosaic  fact,  that  light  was  a 
distinct  production  anterior  to  the  Sun ;  and  appears 
to  be  gaining  ground  in  philosophical  minds.14  Per- 
haps some  harmonizing  combination  of  both  theories 
may  reconcile  all  the  phenomena,  and  best  explain 
the  true  nature  and  operation  of  light.  It  seems 
most  probable  that  light  is  an  ethereal  fluid  now 
universally  diffused,  and  pervading  all  things,  and 
not  an  emanation  from  the  Sun ;  but  that  this  lumi- 
nary has  a  direct  and  additional  agency  upon  it, 
whose  effects  we  daily  see. 

It  may  not  be  impertinent  to  suggest,  that  light 
seems,  like  heat,  to  have  two  states, — active  and 
latent.  The  active  state  causes  its  visible  phenomena, 
and  our  sensation  of  daylight.  When  this  subsides, 
by  the  Sun's  departure,  into  its  latent  state,  our  sense 

tions  induced  Dr.  Young  to  adopt  it,  with  very  scientific  illustrations. 
Since  he  wrote,  Dufresnel,  A.  L.  Cauchy,  and  M.  Pouillet,  have 
enforced  it.  Dr,  Ure  explains  its  modern  shape  at  some  length,  in 
his  Geology. 

12  Dr.  Brewster  thus  briefly  contrasts  the  two  systems.     *  In  the 
Newtonian  theory,  light  is  supposed  to  consist  of  material  particles 
emitted  by  luminous  bodies  ;  and  moving  thro  space  with  a  velocity 
of  192,000  miles  in  a  second.     In  the  undulatory  theory,  an  exceed- 
ingly thin  and  elastic  medium,  called  Ether,  is  supposed  to  fill  all 
space,  and  to  occupy  the  intervals  between  the  particles  of  all  ma- 
terial bodies.'  Dr.  Brewster's  Optics,  p.  134. 

13  Syst.  vol.  2,  p.  91. 

14  *  Each  of  these  two  theories  of  Light  is  beset  with  difficulties 
peculiar  to  itself:  but  the  theory  of  Undulation  has  made  great  pro- 
gress in  modern  times  ;  and  derives  such  powerful  support  from  an 
extensive  class  of  phenomena,  that  it  has  been  received  by  many  of 
our  most  distinguished  philosophers/  Dr.  Brewster's  Optics,  p.  135. 
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LETTER  of  darkness  or  night,  is  produced.  The  solar  rays 
again  emerging  on  it,  have  the  power  of  changing  its 
latent  state  into  its  active  visibility.15  Light  has  also 
the  property  of  being  absorbed  by,  and,  I  would 
add,  of  combining  with,  all  substances ; 16  with  some 
wholly,  which  are  then  black  ;  with  others,  the  most 
numerous  cases,  only  in  part ;  and  then,  that  portion 
of  them,  which  is  not  so  absorbed,  emanates  from  the 
substance  in  the  colour  which  comes  from  them  to 
our  eye.17 

After  having  for  many  years  attended  to  the  phe- 
nomena of  Light,  I  cannot  but  consider  it  to  be  an 
universally  diffused  fluid.  Thus  far  the  idea  would 
accord  with  the  Undulatory  theory ;  but  many  facts 
lead  me  also  to  conclude  that  it  actually  enters  into 
the  composition  of  all  or  of  most  substances,  and,  like 

15  Fresnel  says,  on  the  new  theory,   '  If  the  phenomena  of  light 
be  considered  as  the  vibrations  of  an  elastic  fluid,  we  may  infer 
that  the  direction  of  these  vibrations  is  perpendicular  to  that  of  the 
luminous  ray.     This  is  supposed  on  the  idea  that  the  different  parts 
of  an  elastic  fluid  act  on  each  other  by  alternate  compression  and 
dilatation.'  Bull.  Univ.  1830,  p.  108. 

16  '  One  of  the  most  curious  properties  of  bodies  is  their  power  of 
absorbing  light.     Charcoal  is  the  most  absorptive  of  all.     Even  the 
most  transparent  bodies  in  nature,  air  and  water,  when  in  sufficient 
thickness,  are  capable  of  absorbing  a  great  quantity  of  light/     Dr. 
Brewster,  Optics,  p.  137. 

17  Sir  I.  Newton  '  concluded  that  the  colours  of  natural  bodies  are 
not  qualities  inherent  in  the  bodies  themselves,  but  arise  from  the 
disposition  of  the  particles  of  each  body  to  stop  or  absorb  certain 
rays ;  and  thus  to  reflect  more  copiously,  the  rays  which  are  not 
thus  absorbed/  Dr.  Brewster's  Life  of  Newton,  p.  46. 

Bodies  absorb  light  in  different  degrees,  in  this  order  : 
Charcoal,  Black  hornblende,  Mica, 

Coal  of  all  kinds,  Obsidian,  Water, 

Metals  in  general,          Rock  crystal,  Air,  and 

Silver,  Selenite,  Gases. 

Gold,  Glass, 

Ib.  Opt.  137. 
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heat,  becomes  a  latent  part  of  them.18  From  these  LETTER 
it  is  extricable,  with  more  or  less  rapidity,  without  « — /  - 
the  interference  of  the  solar  ray,  as  in  the  burning  of 
all  inflammable  bodies,  when  it  passes  into  its  active 
and  visible  state.  When  the  two  liquids,  of  nitric 
acid  and  oil  of  turpentine,  burst  into  a  flame  on  being 
mixed,  without  the  approach  of  any  fire,  I  think  we 
see  a  striking  instance  of  latent  and  combined  light 
passing  suddenly  into  the  free  and  active  state.  So 
when  that  brilliant  blaze  occurs  on  dipping  the  iron 
wire  into  oxygen  gas,  it  seems  to  be  the  latent  light 
combined  in  the  gas,  evolving  from  it  instantaneously 
into  its  visible  form.19 

The  Sun  has  nothing  to  do  with  these  phenomena, 
nor  with  any  of  our  artificial  illuminations.  All 
these  may  be  deemed  latent  light  emerging  from  its 
combinations  into  free  and  active  visibility.  Yet 


18  Dr.  Brewster  expresses  the  same  idea,  with  which  I  have  been 
for  some  time  impressed :  '  Whatever  be  the  difficulties  which  attach 
to  the  theory  that  supposes  light  to  consist  of  material  particles,  we 
are  compelled  by  its  properties  to  admit,  that  light  acts  as  if  it  were 
material ;  and  that  it  enters  into  combinations  with  bodies,  in  order 
to  produce  the  effects  which  we  have  enumerated.'  Life  of  Newton, 
p.  90. 

19  When,  at  night,  in  a  dark  room,  we  strike  a  light,  and  have 
the  candle  burning  with  its  blaze  till  morning,  we  have  a  familiar 
instance  of  light  without  the  Sun  ;  and  which  is  independent  of  it. 
A  more  curious  example  of  light  in  which  the  Sun  has  no  concern, 
appears  in  the  fungus  Rhizomorpha.   *  This  genus,  which  vegetates 
in  dark  mines,  far  from  the  light  of  day,  is  remarkable  for  its  phos- 
phorescent properties.     In  the  coal  mines  near  Dresden,  it  gives 
those  places  the  air  of  an  enchanted  castle.     The  roofs,  walls,  and 
pillars,  are  entirely  covered  with  them :  their  beautiful  light  almost 
dazzling  the  eye'  Ed.  Phil.  Journ.  14,  p.  178. 

M.  Marcel  de  Serres  justly  says, '  Volcanoes  which  emit  torrents 
of  light,  teach  us,  que  la  lumiere  est  entree  dans  la  composition  du 
globe — and  not  from  the  Sun.'  Geognosie  Int.  xix.  Paris  1829. 
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LETTER  most  of  the  Newtonian  principles  and  laws  concern- 
ing it,  are  confirmed  by  the  phenomena  which  sug- 
gested them  ;  and  so  is  much  of  the  new  system  by 
those  facts  which  have  been  adduced  in  its  support.20 
Hence  it  is  most  probable  that  both  theories  have  a 
foundation  in  truth,  but  require  some  further  addi- 
tions and  modifications  on  each  side  to  make  them 
consistent  with  each  other  ;  and  to  remove  the  appa- 
rent contradictions  which  now  keep  them  in  the 
state  of  controversial  hostility.21 


30  Dr.  Brewster  has  very  ably  distinguished  the  parts  of  the 
Newtonian  doctrine  of  Colours,  which  have  been  found  strictly  true, 
from  those  which  later  observations  have  disproved,  and  has  added 
his  own  intelligent  views  of  the  new  principles  that  have  since  been 
disclosed.  Life  of  Newton,  chap.  7.  To  our  more  correct  know- 
lege  of  light,  he  has  himself  largely  contributed. 

21  We  may  again  notice  here  the  surprising  demands  which  Phi- 
losophy sometimes  makes  on  the  believing  principle  within  us,  and 
the  willing  credulity  with  which  we  receive  its  annunciations,  while 
we  erect  ourselves  so  pugnaciously  against  the  subjects  of  religious 
faith.  Can  any  thing  of  this  latter  description  more  exceed  our  com- 
prehending faculties,  or  more  intensely  press  our  believing  ones,  than 
what  three  men  of  great  science  and  celebrity,  Sir  J.  W.  Herschel, 
Dr.  Young,  and  Dr.  Brewster,  with  many  similar  collaborateurs, 
assure  us  to  be  true.  I  will  state  it  in  the  words  of  the  first,  and  add 
Dr.  Young's  illustrating  calculations. 

'  Modern  optical  discoveries  have  disclosed,  that  every  point  of  a 
medium,  thro  which  a  ray  of  light  passes,  it  affected  with  a  succes- 
sion of  periodical  movements,  regularly  recurring  at  equal  intervals; 
no  less  than  500  millions  of  millions  of  times  in  a  single  second.  It 
is  by  such  movements  communicated  to  the  nerves  of  our  eyes,  that 
we  see.'  Sir  J.  W.  HERSCHEL'S  Discourse,  p.  24. 

Thus  Dr.  YOUNG  tells  us,  that  when  we  see  the  following  colours, 
our  eyes  are  affected  in  a  second,  that  is,  in  one  swing  of  a  pendu- 
lum, or  while  we  can  pronounce  one. 

In  RED,         482  millions  of  millions  of  times  ; 
In  YELLOW,  542     -    ditto     -     ditto ; 
In  VIOLET,   TOT     -     ditto     -     ditto. 

Lect.  Nat.  Phil.  v.  2,  p.  62T. 
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There  is  another  grand  operation  in  the  formation  LETTER 
of  material  and  inorganic  nature,  which  has  only  ^  /  -. 
become  a  subject  of  peculiar  study  within  the  last 
fifty  or  sixty  years,  and  with  which,  I  think,  the  yet 
unknown  agencies  of  LIGHT  are  principally  con- 
cerned. This  is  CRYSTALLIZATION.22  It  is  that 
force  or  agency  by  which  the  constituent  particles  of 
bodies  are  united  together  into  certain  primitive 
forms,  which  all  minerals,  on  being  properly  broken, 
are  found  to  exhibit,  and  which  become  the  rule  and 
basis  for  the  formation  of  the  mass.23  Similar  figures 
are  made  on  the  primitive  one ;  and  of  all  these 
accumulated  crystals  the  substance  is  composed, 
and  into  these  it  can  always,  by  careful  labour,  be 
divided.24  They  have  been  traced  to  four  funda- 
mental forms;25  and  these  have  been  thought  to  be 

Dr.  Brewster  gives  the  numbers  from  Mr.  Herschel,  with  a  little 
variation,  as  if  after  a  more  exact  reconsideration  :  thus — 


RED  -  -  477,000,000,000 
ORANGE  506,000,000,000 
YELLOW  535,000,000,000 
GREEN  -  577,000,000,000 


BLUE  -  622,000,000,000 
INDIGO  658,000,000,000 
VIOLET  699,000,000,000 

Undulations  in  a  Second. 


Dr.  Brewster's  Optics,  p.  136. 

Which  exacts  more  of  our  faith,  Religion  or  Philosophy? — I  think 
very  often,  the  latter.  Why,  then,  more  difficult  in  the  one,  than  in 
the  other? 

22 '  The  genius  of  HA  UY  discovered  the  general  fact,  that  minerals 
could  be  cloven  or  split  in  such  directions,  as  to  lay  bare  their  pe- 
culiar, primitive,  or  fundamental  forms.'  Herschel's  Disc.  p.  79. 

»  '  They  are  layers  of  cubic  stones,  laid  horizontally  one  on 
the  other,  decreasing  regularly  in  size  from  the  bottom  to  the  top.' 
Ib.  240. 

24  Mr.  Daniel,    in   his  late  Lectures,  showed  that  these   bodies 
cannot  be  broken  in  any  way  we  please,  but  only  in  certain  parti- 
cular directions.     All  the  regular  solid  figures  may  be  made  up  by 
piling  together  pieces  of  a  regular  figure,  tho  not  one  resembling 
their  compound  form.  Athenaeum,  23  Ap.  1831. 

25  Germar  admits  only  four  fundamental  systems,  which  he  names, 
the  tesseral,  pyramidal,  prismatic  and  hexagonal:  but  each  of  these 
he  divides  into  two  series,  the  homoedric,  and  the  hemiedric  crystals. 

H  We 
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LETTER  reducible  to  one  constant  and  primitive  original.26 
We  cannot  at  present  say  that  all  bodies  are  thus 
crystallized,  as  some  appear  without  such  a  state, 
or  with  such  an  imperfect  crystallization  as  to  make 
the  agency  questionable  as  to  them.27  Yet  this  prin- 
ciple seems  to  be  an  universal  law  in  the  composition 
of  material  things,  and  to  be  acting  within  the  earth 
at  present  in  making  such  formations.28  Like  the 
rest  of  nature,  its  formation  is  perfectly  scientific,29 
and  Light  seems  to  be  one  of  the  chief  secondary 
agents  that  is  used  by  the  Great  Mechanist  of  the 
Universe  to  produce  it.30 

Bull.  Un.  1830,  p.  211.  We  may  see  a  formation  of  this  sort  on 
melting  zinc.  A  crystalline  substance  runs  from  it,  which  is  per- 
fectly crystallized  in  hexagonal  prisms,  terminated  by  pyramids  with 
six  faces.  These  crystals  are  produced  by  nature  itself — are  trans- 
parent— of  an  amber  colour,  and  nearly  as  hard  as  steel.  Ib.  p.  125. 

26 '  The  division  of  bodies  into  crystallized  and  uncrystallized,  or 
imperfectly  crystallized,  is  one  of  most  universal  importance.  Al- 
most all  the  phenomena  produced  by  those  natural  causes,  which  act 
within  small  limits  on  the  immediate  mechanism  of  solid  substances, 
are  remarkably  modified  by  their  crystalline  structure/  Hersch. 
p.  243. 

Dr.  Wollaston  believed  that  the  atoms  of  crystals  were  spherical, 
or  at  least  spheroidal. 

27  Ib.  p.  125. 

28 '  Every  chemical  compound,  susceptible  of  assuming  the  solid 
state,  assumes  with  it  a  determinate  crystalline  form.'  Hers.  p.  293. 

The  Academical  Museum  at  Gbttingen  contains  the  step  of  a 
Miner's  ladder,  found  in  a  mine  in  the  Rammelsberg  on  the  Hartz, 
which  had  been  abandoned  at  least  100  years.  On  this  is  deposited 
a  collection  of  drusy  crystals  seven  inches  in  diameter,  and  of  ex- 
ceeding splendor.  Blumenb.  Man.  Nat.  Hist. 

29  *  The  crystalline  form  is  in  the  highest  degree  geometrical/ — 
Hers.  p.  291. 

30  That  light  is  concerned  in  crystallization  has  been  suggested  by 
several  philosophers.    Sir  J.  W.  Herschel  has  recently  intimated  his 
opinion,  and  one  of  no  small  weight,  that  '  thus  relations  are  dis- 
covered between  the  optical  properties  of  bodies  and  their  crystal- 
line forms.'  Disc.  p.  263.  I  cannot  but  think  that  if  Light  be  studied 
on  the  Mosaic  principle,  that  it  preceded  the  particular  formation 

of 
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Let  us  now  direct  our  attention  more  exclusively    LETTER 
to  the  principles  and  nature  and  chief  phenomena  of 
the  Vegetable  Creation. 

Of  all  Vegetables,  and  especially  in  their  flowers, 
Light  seems  to  be  a  component  part,  and  the  cause  of 
all  their  lovely  colours,  and  to  be  essential  to  their 
health  and  vigour.31  But  mere  light  of  one  simple 
and  similar  kind  would  not  have  had  this  effect.  Its 
beauties  arise  from  its  consisting  of  seven  distinct 
and  separable  rays,  each  varying  in  its  refrangibility, 
and  differently  reflected.32 

Hitherto,  only  inorganic,  brute  and  unliving  mat- 
ter, and  aerial  and  ethereal  fluids  of  the  same  cha- 
racter, had  been  made :  their  elementary  particles  had 

of  things,  and  was  therefore  an  active  agent  assisting  to  produce 
them  ;  and  most  probably  a  component  part  of  all;  many  new  and 
curious  discoveries  will  reward  the  diligent  and  well-reasoning  ob- 
server. Several  phenomena  which  correspond  with  this  idea  have 
produced  this  persuasion;  but  I  have  not  had  leisure  to  pursue  it  in 
the  researches  which  it  requires  for  its  scientific  verification. 

31  '  If  we  expose  plants  choices  to  the  Sun  for  four  or  five  hours, 
they  become  coloured  with  a  green,  as  intense  as  that  of  plants 
raised  in  the  sun.     Plants  raised  in  air  grow  pale  and  fade  in  two  or 
three  days,  if  taken  to  a  dark  place.     Those  reared  in  shade,  and 
afterwards  exposed  for  some  time  to  the  Sun,  will  not  survive  ano- 
ther privation  of  light/    Leuch,  Bull.  tin.  1829,  p.  54.      He  thinks 
that  without  the  light  of  the  moon  and  stars,  night  would  be  fatal  to 
vegetation.     This  seems  too  strong  an  inference,  unless  it  be  sup- 
posed of  continued  night. 

32  Dr.  Brewster  has  very  happily  expressed  this  fact :  '  If  the 
objects  of  the  material  world  had  been  illuminated  with  white  light, 
all  the  particles  of  which  possessed  the  same  degree  of  refrangibi- 
lity, and  were  equally  acted  upon  by  the  bodies  on  which  they  fall, 
all  nature  would  have  shone  with  a  leaden  hue  ;  and  all  the  combina- 
tions of  external  objects,  and  all  the  features  of  the  human  counte- 
nance, would  have  exhibited  no  other  variety  than  that  which  they 
possess  in  a  pencil  sketch  or  a  china-ink  drawing.    But  HE  who  has 
exhibited  such  matchless  skill  in  the  organization  of  material  bodies, 
and  such  exquisite  taste  in  the  forms  upon  which  they  are  modelled, 
has  superadded  that  ethereal  beauty  which  enhances  their  more 
permanent  qualities,  and  presents  them  to  us  in  the  ever-varying 
colours  of  the  spectrum/  Life  of  Sir.  I.  Newton,  p.  78. 

H   2 
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LETTER  been  combined  together  by  the  subordinate  operation 
of  those  means  or  laws  to  which  we  give  the  names 
of  cohesion,  attraction,  gravitation,  crystallization,  and 
such  like  ;  but  all  these  made  only  lifeless  substances 
and  compelled  movement,  without  any  spontaneous 
power  or  self-acting  principle  within  them.  Every 
thing  was  inert,  until  impelled  ;  and  all  motion  was 
the  effect  of  external  force,  ceasing  when  that  ceased, 
and  never  proceeding  beyond  its  compulsory  im- 
pulse, either  in  direction  or  degree. 

The  Deity  now  proceeded  to  a  new  order  and 
principle  of  Creation — that  which  is  associated  more 
immediately  to  Himself.  This  was,  to  arrange  some 
of  the  material  elements  of  nature  into  definite  and 
interesting  forms,  with  a  curious  internal  mechanism, 
within  which  a  living  principle  was  to  abide,  spon- 
taneously acting  and  producing  those  peculiar  and 
impressive  phenomena,  which  only  life  can  perform. 
It  is  this  living  principle  which  brings  all  that  pos- 
sess it,  into  a  far  nearer  relation  to  their  Maker,  than 
inert  and  inorganic  matter — for  in  its  lowest  form 
and  activity,  it  is  still  totally  unlike  all  that  is  with- 
out it ;  and  has  a  certain  degree  of  assimilation  to  its 
Creator,  whose  essential  quality  is  eternal,  unoriginat- 
ing,  and  ever- during  life.  All  vitality  appears  to 
be  some  communication  of  this  grand  characteristic 
in  Himself  to  those  things  which  possess  it,  and  by 
which  they  become  living  beings.  Their  forms  are 
His  special  invention  and  construction — and  their 
principle  of  life  is  also  His  special  and  communi- 
cated gift. 

The  CREATION  OF  VEGETABLES  was  the  forma- 
tion of  living,  organized  beings,  with  spontaneous 
internal  powers,  but  without  those  of  loco-motivity  ; 
without  thinking  mind,  and  without  any  sensitivity 
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discernible  by  us,  and  yet  endowed  with  a  principle  of  LETTER 
life  that  has  many  striking  analogies  with  that  which 
all  animals  possess,  and  which  we  ourselves  enjoy. 

Plants  are  distinguished,  for  their  multiplicity  and 
variety ;  for  that  exuberance  of  imagination  and  taste 
which  they  display,  and  for  that  sense  of  elegance 
and  beauty  which  their  Maker  must  have  had,  to 
have  so  formed  and  diversified  them.  They  are  en- 
tirely the  creation  of  His  choice — the  inventions  of 
His  rich  and  beautiful  fancy.  Their  attractive  shapes 
and  qualities,  and  the  abundant  gratifications  and 
important  uses  which  we  and  our  fellow  animals 
derive  from  them,  explicitly  show  that  kindness  as 
well  as  goodness  actuated  His  mind  when  He  pro- 
jected and  made  them.  They  have  been  all  indi- 
vidually designed  :  and  special  thought  must  have 
been  employed  in  each  ;  both  in  fixing  their  specific 
differences  of  form  and  products,  and  in  perceiving 
what  particular  combinations  and  variations  of  ar- 
rangement would  effect  in  every  one  its  appointed 
end  and  use. 

The  Vegetable  kingdom  expands  every  where  be- 
fore us  an  immense  portraiture  of  the  Divine  Mind, 
in  its  contriving  skill,  profuse  imagination,  con- 
ceiving genius,  and  exquisite  taste;  as  well  as  in  its 
interesting  qualities  of  the  most  gracious  benignity 
and  the  most  benevolent  munificence.  The  various 
flowers  we  behold,  awaken  these  sentiments  within 
us,  and  compel  our  reason  to  make  these  perceptions 
and  this  inference.  They  are  the  annual  heralds  and 
ever-returning  pledges  to  us  of  His  continuing  bene- 
ficence, of  His  desire  to  please  and  to  benefit  us,  and 
therefore  of  His  parental  and  intellectual  amiabilities. 
They  come  to  us,  together  with  the  attendant  sea- 
sons that  nurse  and  evolve  them,  as  the  appointed 
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LETTER    assurances  that  the  World  we  inhabit  is  yet  to  be 
^_JL/_L-'  preserved,  and  the  present  course  of  things  to  go  on.33 
The  Thunder,  the  Pestilence,  and  the  Tempest,  awe 
and  humble  us  into  dismaying  recollections  of  His 
tremendous  omnipotence  and  possible  visitations,  and 
of  our  total  inability  to  resist  or  avert  them  ;  but  the 
beauty  and  benefactions  of  His  Vegetable  Creations— 
the  Flowers  and  the  Fruits  more  especially — remind 
and  assure  us  of  His  unforgetting  care,  of  His  con- 
descending sympathy,  of  His  paternal  attentions,  and 
of  the  same  affectionate  benignity  still  actuating  His 
mind,  which  must  have  influenced  it  to  design  and 
execute  such  lovely  and  beneficent  productions,  that 
display  the  minutest  thought,  most  elaborate  com- 
positions, and  so  much  personal  kindness.34 

33  The  recorded  promise  is,  that  *  WHILE  the  earth  reraaineth, 
seed-time  and  harvest,  and  cold  and  heat,  and  summer  and  winter, 

and  day  and  night,  shall  not  cease/  Gen.  ch.  viii.  ver.  22 

This  declaration  has  been  since  steadily  fulfilled  for  nearly  forty- 
two  centuries. 

34  Since  I  wrote  these  Letters,  I  have  seen  Mons.  de  Luc's  Letters 
to  Blumenbach,  on  the  Physical  History  of  the  Earth,  with  Intro- 
ductory Remarks  by  the  editor,  the  Rev.  H.  de  la  Fite.    Both  parts 
contain  very  important  illustrations  and  confirmations  of  the  Mosaic 
Cosmogony  ;  but  I  will  only  notice  here,  M.  de  Luc's  conclusion  as 
to  the  agency  of  Light  commencing  with  the  beginning  of  Creation. 
*  Nothing  of  all  that  we  see  on  the  globe  could  begin  to  be  operated, 
without  the  union  of  a  certain  quantity  of  LIGHT  to  all  the  other 
elements  of  which  it  was  composed  :  elements  which,  without  it, 
would  have  exercised  no  chemical  action  on  each  other.     Accord- 
ingly, all  the  known  geological  phenomena  date  their  origin  from 
the  time  of  this  union/    De  Luc's  Lett.  p.  79,  Lond.  1831.     This  is 
a  principle  deserving  the  most  scientific  consideration  and  inves- 
tigation.    It  will  probably  become  more  obvious  as  our  chemical 
knowlege  enlarges.     He  also  adds  the  important  truth,  which  pre- 
sents such  a  verification  of  the  Mosaic  account :  *  The  light  first 
introduced  iuto  the  mass  of  the  earth,  did  not  proceed  from  any 
luminous  body  like  the  Sun/  p.  86.    This  grand  physical  truth  could 
not  have  originated  4,000  years  ago  from  any  human  mind.    It  is  in 
opposition  to  all  ordinary  sensation. 
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LETTER    IV. 

OUTLINES  OF  SOME  OF  THE  CHIEF  PRINCIPLES  AND 
PROPERTIES  OF  THE  ORGANIZATON  AND  SYSTEM  OF 
THE  VEGETABLE  CREATION. 

THE  command  for  the  rise  of  the  VEGETABLE  King-  LETTER 
dom  presents  them  to  us  in  the  three  natural  divi- 
sions of — the  GRASSES,  the  HERBS,  and  the  TREES  : 
and  it  extended  to  ordain  their  appearing  with  their 
reproductive  powers  for  the  formation  of  their  seeds 
and  fruits,  in  order  to  provide  for  their  perpetuation 
on  Earth  in  an  unfailing  succession,  without  any  new 
creation.1  The  Deity  chose  that  His  own  agency,  and 
the  secondary  forces  it  would  employ,  should  take  the 
form  of  that  organical  productivity  which  is  still  as 
great  a  mystery  as  it  has  ever  been — which  no  natural 
properties  or  powers  perceptible  in  external  nature 
can  at  all  explain — and  which  can  therefore  be  justly 
referred  only  to  His  superintending  and  actuating 
Power,  that  prefers  to  act  in  this  unseen  efficacy, 
rather  than  in  the  perpetual  display  of  manifest  new 
creations.  The  invisible  miracle  is  left  to  be  inferred 
by  the  human  sagacity,  from  the  wonderful  pheno- 
mena that  are  continually  occurring  to  our  eyesight, 
which  no  human  or  known  natural  agency  can  ac- 
count for.  It  is  thus  that  He  makes  His  eternal 
Power  and  Godhead  the  deduction  of  our  reason 

1  'And  ELOHIM  said,  Let  the  earth  bring  forth  grass,  the  herb 
yielding  seed,  and  the  fruit-tree  yielding  fruit  after  his  kind,  whose 
seed  is  in  itself,  upon  the  earth  :  and  it  was  so.'  Gen.  ch.  i.  ver.  11. 
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LETTER  and  the  sentiment  of  our  intellectual  sensibility,  as 
well  as  a  communicated  truth  from  His  personal 
revelation.  The  appeal  has  been  felt  by  all  nations 
in  all  ages,  altho  few  have  acted  properly  or  consis- 
tently with  the  sublime  impression. 

Let  us  review  some  of  the  main  features  that  were 
selected  and  adopted  to  mark  and  constitute  the 
system  for  that  peculiar  order  of  living  things,  which 
the  Vegetable  tribes  display. 

All  Vegetables,  in  every  region,  and  of  all  sorts, 
from  the  most  minute  to  the  most  towering ;  and  they 
are  of  every  degree  and  variety  of  size,  from  that 
pettiness  which  escapes  our  natural  sight,  to  that  mag- 
nitude which  we  feel  to  be  gigantic  and  would  deem 
sublime,  but  that  greater  things  are  about  us ;  have 
these  properties  in  common  with  all  animals  and  with 
the  human  race — organization  :  an  interior  power  of 
progressive  growth  ;  a  principle  of  life,  with  many 
phenomena  that  resemble  irritability,  excitability  and 
susceptibility  ;  and  a  self-reproductive  and  multiply- 
ing faculty.  In  all  these  qualities,  they  are  distin- 
guished from  inorganic  and  earthy  matter,  and  from 
all  fluids  and  gases  ;  and  by  these  are  raised  high  in 
the  scale  of  being  above  them.  In  these  they  resem- 
ble all  animated  nature,  and  our  prouder  selves.  We 
may  dislike  such  a  relationship;  but  to  this  extent  our 
bodily  frame  and  functions  establish  a  natural  kinship 
between  us.  They  are  very  humble  cousins,  but  we 
cannot  destroy  the  organical  and  living  affinity,  nor 
escape  the  closing  assimilation.  We  decline  and  die, 
as  they  do;  and  they  sicken,  fade,  die  and  decay,  like 
every  human  being.  There  is  also  another  analogy. 
Their  substance  nourishes  us,  and  ours  not  unfre- 
quently  becomes  a  part  of  theirs.  They  can  feed  on 
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us,  as  we  more  continually  and  universally  do  on  LETTER 
them.  All  living  nature  is  linked  together  by  actual  ^^J — » 
connexion,  if  not  by  perceivable  sympathies. 

An  organized  being  is  a  peculiar  conception  and  {?J{ja"fiza~ 
fabrication  of  the  Divine  mind.  And  vegetables  have  PLANTS. 
been  caused  to  be  organized  beings  of  definite  figures, 
diversified  from  each  other  into  distinct  classes  and 
species  ;  but  each  species  constantly  retaining  and 
perpetuating  its  own  peculiar  configurations  and  the 
qualities  thence  resulting — and  all  with  a  living  prin- 
ciple within  them.     Life  and  organization  are  inse- 
parable companions. 

To  form  a  correct  idea  of  what  an  organized  being 
is,  you  may  observe,  that  in  human  mechanism  we 
have  an  imitation  and  an  analogy  of  vegetable  and 
animal  organization,  which  enable  us  more  fully  to 
understand  it,  and  to  perceive  how  it  has  originated. 
Neither  watches,  cotton-mills,  nor  steam-engines 
grow  :  they  must  be  made  by  human  hands,  under 
the  direction  of  a  designing  thought  and  will ;  and 
this  mode  of  their  fabrication  discovers  to  us  how  all 
similar  things  whose  forming  agents  we  have  not 
seen  at  work,  and  therefore  how  all  natural  organi- 
zations whose  principles  of  construction  are  the  same, 
and  of  which  they  are  in  perfect  similitude,  must  have 
been  made. 

All  mechanisms,  from  the  pair  of  tongs  or  the 
snuffers,  to  the  windmill,  the  ship,  and  the  manu- 
facturing machines,  consist  of  pieces  or  particles  of 
matter  taken  out  of  their  natural  and  preceding  state, 
and  put  into  a  peculiar  arrangement  in  due  relation 
to  each  other,  so  that,  from  this  specific  combination, 
the  action  of  the  completed  thing  may  produce  the 
effect  intended  by  its  planning,  adjusting  and  com- 
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LETTER  manding  maker.  Such  are  the  mechanisms  of  man, 
and  such  are  the  organizations  or  mechanisms  of  his 
Creator.  The  plant,  and  the  animal,  and  the  human 
being  are,  in  their  bodily  structure,  material  machines. 
They  are  so  many  mechanized  substances,  consisting 
of  parts  that  have  been  put  together  from  some  other 
state  into  designed  and  adapted  arrangements  ;  and 
by  their  artificial  and  special  construction,  they  each 
possess  and  exert  powers  which  thence  arise,  and 
produce  the  phenomena  which  it  was  intended  to 
effect.  Nothing  but  human  workmanship  and  skill 
will  account  for  human  mechanism.  No  metal  in  the 
mine  could  by  any  chance  move  itself  into  the  wheels 
and  springs  and  parts  and  adjustment  which  consti- 
tute a  watch  or  an  organ ;  and  begin  marking  time 
or  playing  a  melody.  So  nothing  but  Divine  agency 
and  intelligence  will  explain  the  manner  in  which 
the  inert  particles  of  things  became  combined  ori- 
ginally into  vegetable  or  animal  organizations  ;  be- 
cause all  other  known  agencies  are  known  to  be 
utterly  incompetent  to  such  effects.  In  neither  human 
or  Divine  mechanisms  do  the  parts  of  which  they 
consist  tend  in  themselves  to  be  what  they  are,  or 
to  do  what  they  do.  Iron  has  no  tendency  to  be  a 
hammer  or  a  chain ;  nor  brass  to  be  in  a  clock  or  can- 
non, or  in  a  telescope,  or  in  a  piano-forte.  So  none 
of  the  particles  that  constitute  plants  have  any  natu- 
ral tendency  to  be  a  carnation,  an  apple  or  an  acorn, 
nor  to  form  animal  flesh,  or  to  be  wings,  feathers, 
feet  or  fins. 

In  all  cases  of  mechanism  and  organizations,  the 
forming  parts  and  particles  have  been  taken  out  of 
their  natural  and  preceding  state,  and  have  been  put 
into  those  mechanized  positions  and  combinations 
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by  some  thinking,  willing  and  competent  agent,  for  LETTER 
the  express  purpose  of  their  being  thereby  made  to  * — ^ — , 
be  the  artificial  figures  and  individual  things  which 
we  see  them  respectively  to  be,  and  of  doing  the  pre- 
cise and  determinate  actions  and  effects  which  each 
of  them  separately  and  peculiarly  performs.  Such  are 
organizations  in  general :  and  Plants  are  that  pecu- 
liar species  of  their  construction,  which  display  to  us 
the  Divine  ideas  in  this  class  of  natural  being ;  and 
which  form  the  largest  compartment  in  the  immense 
panorama  of  the  surface  of  our  terrestrial  fabric. 

Without  affirming  a  plant  to  be  a  real  animal,  as 
some  of  the  Grecian  philosophers  imagined,2  we  shall 
best  understand  its  true  nature  and  construction,  by 
considering  it  as  an  animal  in  the  principle  of  its 
systematic  form  ;  but  without  being  sentient  or  intel- 
ligent; and  differing  also  in  one  essential  point,  in  the 
matter  of  its  composition.3  They  are  distinguished 
also  by  another  general  peculiarity  in  their  material 
nature.  Animal  bodies  seem,  by  some  interior  tho  yet 
unknown  process,  to  produce  lime4 — plants,  never; 


2  Plutarch  remarks,  that  Plato,  Anaxagoras,  and  Democritus, 
thought  vegetables  to  be  earthly  animals.    So  did  Empedocles.    But 
Aristotle,  while  he  granted  to  them  life  like  animals,  denied  their 
being  such,  because  these  have  appetite,  sense,  and  reason,  in  which 
plants  are  deficient.  Plut.  Plac.  Phil.  c.  26. 

3  This  distinction  in  the  material  substance  is,  that  azote  is  an 
invariable  part  of  the  compound  of  all  animals,  but  not  of  plants  ; 
while  carbon  is  the  characteristic  of  the  latter.     On  burning  them, 
the  azotic  smell  immediately  marks  the  animal.     '  The  most  essen- 
tial of  the  compounds  of  vegetables  are,  carbon,  oxygen,  and  hydro- 
gen merely.     A  small  proportion  of  nitrogen,  or  azote,  is  said  to  be 
formed  only  in  cruciform  plants/  Loudon,  Encyc.  Gard.  193. 

4  I  cannot  but  concur,  according  to  our  present  knowlege,  with 
Dr.  M'Culloch,  that  '  the  solid  spoils  of  animals,  chiefly  marine, 
constitute  limestones  at  present;  and  have  produced  them,  at  distant 
and  different  periods ;  nor,  for  those  of  the  present  times,  is  there 

any 


108  SACRED  HISTORY  OF  THE  WORLD : 

LETTER    but  these,  as   their  appropriate  function,  appear  to 
* — , — '  generate  carbon  instead.5    The  absence  of  any  intel- 
lectual quality  makes  their  principle  of  life  to  be 
very  dissimilar  to,  or  at  least  very  distinct  from,  that 
of  animals.6 

Most  vegetables  have  an  upright  body,  with  vessels 
ascending  and  communicating  with  each  other,  as  in 
us,  but  with  sap  instead  of  blood  ;  with  woody  fibres, 
instead  of  bone ;  with  pith,  instead  of  brain  and 


any  other  origin  than  animal  chemistry.'  M'Cull.  Geol.  v.  2.  p.  414. 
We  see  one  species  of  this  matter  in  daily  formation  now  by  the 
coral  insects  ;  and  other  kinds  in  the  eggs  of  birds,  in  the  bones  of 
all  animals,  in  the  chalkstones  of  the  human  hands  and  feet,  and  in 
the  frequent  ossifications  of  our  vascular  system. 

6  Dr.  M'Culloch  rightly  intimates,  that  it  is  less  safe  to  infer 
'  that  there  is  no  other  origin  for  carbon  than  vegetable  chemistry/ 
Ib.  p.  414.  This  is  truly  said,  because  there  appears  to  be  a  carbon 
in  the  ancient  rocks  of  the  earth,  which  must  have  preceded  vege- 
tation. But  that  plants  convert  some  of  their  nutritive  fluids  into 
carbon,  has  every  evidence  of  being  a  general  fact. 

6  Haller  considered  plants  to  possess  spontaneous  motion,  to 
exhibit  evident  marks  of  irritability,  and  to  obey  the  operation  of 
stimulants,  but  that  they  had  no  nerves.  M.  Goeppert  found  that 
narcotic  poison  did  not  affect  them,  but  a  drop  of  prussic  acid  put 
on  a  flower  caused  an  immediate  motion  of  its  stamina  to  the  pistil- 
lum.  The  stamina  of  the  common  Barberry  contract  on  the  touch 
of  an  insect  or  strange  body.  Bull.  Un.  1830,  p.  264.  But  this  may 
be  an  electrical  effect,  which  the  movements  of  the  Sensitive  Plant 
seem  to  be.  M.  Poiteau  says,  that  a  seed  always  polarizes  itself 
in  its  germination ;  its  radicle  becoming  one  of  its  poles,  and  the 
plumula  the  other.  Electricity  may  cause  this.  There  are  34  fami- 
lies of  plants  which  are  voluble  :  they  are  chiefly  in  the  torrid  zone, 
and  make  one  turn  in  24  hours.  Bull.  Un.  1829,  p.  69.  But  this 
seems  to  be  a  physical  action  of  the  Light  or  Sun,  as  in  the  closing 
and  opening  of  the  Tulip,  the  Daisy,  and  the  Convolvulus.  M.Morren 
ascribes  the  motion  of  the  Zoocarpes  to  the  effect  of  electrical  dis- 
engagement. Ib.  1830,  p.  260. 

Gardeners  have  an  impression  that  the  Orchis  latifolia  walks,  as 
it  never  keeps  to  the  place  where  it  is  put ;  and  Bosc  admitted  its 
walking  ;  but  M.  Morren  found,  on  examination,  that  it  was  an 
oscillation  of  two  alternate  bulbs,  and  not  an  actual  progression.  Ib. 
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nerve ;  with  bark  or  rind,  instead  of  skin  or  hide.7  LETTER 
Their  leaves  imbibe  air,  as  we  breathe  it,  and  also 
light  and  moisture ;  and  in  their  continual  motion, 
answer  the  purposes  of  our  respiration  and  exercise. 
They  also  imbibe  and  expire  an  aerial  fluid,  as  we 
do,  tho  with  this  difference,  that  they  emit  oxygen 
gas,  under  the  influence  of  the  solar  rays,  while 
animals  absorb  and  retain  it.8  They  require  food,  as 
we  do,  but  their  roots  are  their  mouths.  They  have 
not,  like  quadrupeds,  a  particular  stomach  and  he- 
patic system  for  its  digestion  ;  but,  like  some  of  the 
lower  animals,  they  have  a  power  of  assimilating  and 
converting  what  they  take  into  their  own  substance, 
without  these  functions.9  But  all  vegetables  are  fixed 
in  their  place  of  growth ;  they  have  no  locomotive 
power.  Where  they  are  born,  they  live  and  die. 
This  circumstance  would  alone  make  them  a  peculiar 
class  of  beings,  if  they  had  every  other  similitude  to 


7  '  Linnaeus  thought  the  PITH  to  be  the  seat  of  life  and  source  of 
vegetation.     There  is,  in  certain  respects,  an  analogy  between  the 
medulla  of  plants  and  the  nervous  system  of  animals.     It  is  no  less 
assiduously  protected  than  the  spinal  marrow,  or  principal  nerve. 
It  is  branched  off  and  diffused  thro  the  plant,  as  nerves  are  thro  the 
animal.     Mr.  Lindsey  thought  he  demonstrated  the  medulla  in  the 
Sensitive  Plant  to  be  the  seat  of  irritability.     I  cannot  but  incline 
to  the    opinion  that  it  is   a  reservoir  of  vital  energy,  even  in  the 
bulbous  grasses/  Sir  J.  Smith,  Introd.  40-2. 

8  « It  is  agreed  that,  in   the   day  time,  plants  imbibe  from  the 
atmosphere  carbonic  acid  gas;  that  they  decompose  it,  absorb  the 
carbon  as  matter  of  nourishment,  which  is  added  to  the  sap,  and 
emit  the  oxygen.     This  same  gas  they  absorb  from  water  when  it 
is  separated  from  that  fluid  by  the  action  of  light  ....  In  the  dark, 
plants  give  out  carbon  and  absorb  oxygen.'  Smith,  ib.  212,  13. 

9  '  With  respect  to  those  minute  and  simply  constructed  animals, 
the  Polypes  and  the  lower  tribes  of  Worms,  their  feelers,  put  forth 
into  the  water,  seem  scarcely  different  from  roots  seeking  their  food 
in  the  earth.     Some  of  these  may  be  turned  inside  out  like  a  glove, 
without  any  disturbance  of  their  ordinary  functions.'  Smith,  ib.  p.  3. 
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LETTER  animal  existences.     They  are  living  beings,  but  with 
.    l^'    j  no  power  of  spontaneous  moveability  from  their  first 
station  of  development.10 

The  seed  contains  the  embryo  plant  in  the  little 
corculum,  which  all,  on  being  carefully  opened,  dis- 
play. It  is  familiarly  called  the  heart  of  the  walnut 
—the  little  figure  at  one  end  of  all  nuts  and  kernels. 
Vessels  extend  from  this  to  the  substance  in  which  it 
lies,  which  has  received  the  name  of  Cotyledon.  If 
this  be  single,  as  in  the  grasses  and  corn,  it  is  a 
mono-cotyledon  seed  and  plant;11  if,  as  in  the  larger 
herbs  and  trees,  it  consists  of  two  lobes,  they  are 
called  di-cotyledons  ;12  if  no  such  are  discernible  at 


10  The  vegetables  that  swim  and  live  in  water,  unattached  to  any 
soil,  and  which  are  nourished  by  what  they  float  in,  do  not  move 
themselves.    They  only  follow  the  impulse  of  the  stream.    Nor  has 
the  curious  AIR-PLANT  of  China  more  self-motivity  from  not  being 
fixed  to  any  earth,  but  living  in  and  on  the  air  and  light.  It  has  the 
same  want  of  locomotivity.     This  singular  vegetable  has  been  thus 
mentioned  : 

*  Epidendron,  Flos  aeris,  a  plant  indigenous  in  China ;  famous  for 
the  beauty  of  its  flowers  and  the  sweetness  of  its  perfume.  It  lives 
only  on  air.  The  Chinese  suspend  it  round  the  ceiling  of  their 
rooms.  Prince  Leopold  obtained  a  branch  three  feet  long.  It  had 
some  hundreds  of  large  scarlet  and  yellow  flowers/ 

Bull.  Univ.  1829,  p.  167. 

11  '  There  is  a  tribe  of  plants,  called  Monocotyledons,  characterized 
by  having  only  one  lobe  to  the  seed.     To  these  belong  the  natural 
order  of  PALMS,  which  being  the  most  lofty,  and,  in  some  instances, 
the  most  long-lived  of  plants,  have  justly  acquired  the  name  of  trees. 
Yet  they  are  rather  perennial  herbaceous  plants,  having  nothing  in 
common  with  the  growth  of  trees  in  general.  The  Palms  are  formed 
of  successive  crowns  of  leaves  which  spring  directly  from  the  root. 
The  common  ORANGE  LILY  and  WHITE  LILY  belong  to  the  same 
natural  family  of  monocotyledons.     Their  stems,  though  only  of 
annual  duration,  are  formed  nearly  on  the  same  principle  as  a 
Palm ;  and  are  really  congeries  of  leaves  rising  one  above  another, 
and  united  by  their  bases  into  an  apparent  stem.' 

Smith's  Int.  Bot.  p.  59. 
15  M.  Desfontaines  has  made  an  important  discrimination  :  '  Plants 
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all,  they  are  termed  acotyledon  plants,13  which  in  LETTER 
some,  and  perhaps  in  most  countries,  are  the  most 
numerous.14  All  plants  consist  of  two  substances, 
vessels  and  cellular  tissue.  In  general  language, 
what  is  not  one,  may  be  deemed  the  other.  But  for 
the  delineation  of  the  various  parts  of  their  mecha- 
nical structure,  I  would  refer  you  to  the  latest  pub- 
lications of  our  scientific  Botanists.  I  shall  only 
notice  thoir  more  remarkable  properties,  which  illus- 
trate the  principles  and  purposes  of  their  Creator. 

The  seed  of  plants  resembles  the  animal  ovum  or  Their 
egg.  The  embryo  in  both  is  at  one  end,  with  vessels  Nutrition?*1 
ramifying  into  the  rest  of  the  substance,  and  de- 
riving from  that  its  first  nutriment.  The  access  of  a 
certain  degree  of  heat  is  necessary  to  begin  the  acti- 
vity and  development  in  both  ;  and  when  that  occurs 
to  the  seed,  in  a  proper  soil  and  place,  and  with 
sufficient  moisture,  Vegetation  begins.  The  cotyle- 
dons swell  and  rise  in  the  seminal  leaves.  The  cor- 
culum  lengthens  downwards  in  the  germ  of  the  ra- 
dicle, and  its  upper  part  ascends  in  the  plumula.  A 
nutritious  matter  passes  from  the  seminal  leaves  to 
the  radicle,  which  daily  elongates.15  The  process  of 

in  which  the  hark,  wood  and  pith  are  distinct,  spring  from  seeds 
with  two  lobes,  or  dicotyledons.  Those,  where  these  are  blended, 
form  the  monocotyledons/ 

13  '  Some  think  that  all  acotyledon  plants,  as  Mushrooms,  Mosses, 
&c.  are  entirely  composed  of  cellular  tissue,  without  vessels ;  and 
that  monocotyledons  have  the  cellular  and  vascular  systems  blended 
together  thro  the  entire  stem ;  while  all  the  dicotyledons  have  the 
two  systems  so  symmetrically  arranged,  that  the  bark,  wood  and 
pith  are  always  distinguishable  from  each  other/ 

Edinb.  Rev.  No.  99,  p.  154. 

14  Thus  in  Denmark  '  The  cotyledon  plants  amount  to  1,600  ;  and 
the  acotyledon  ones  to  3,200/  Bull.  Univ.  1830,  p.  209. 

15 '  We  then  see  a  white  cylindrical  body  develop  at  this  point, 
while  the   embryo  of  the  plumula  remains  stationary.     From  the 

end 
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LETTER  vegetation  thus  beginning  from  the  cotyledons,  stea- 
dily proceeds  under  its  subsequent  nourishment  from 
the  earth  and  air,  until  the  perfect  plant  is  formed.16 
Nothing  is  more  curious  in  nature  than  the  perse- 
vering efforts  made  by  the  living  principle  in  plants 
to  force  their  radicle  downwards  ;  whatever  efforts 
may  be  made  to  give  it  another  direction,  are  con- 
stantly baffled  by  the  growing  power,  which  knows 
where  its  nutrition  lies,  and  will  go  righty  to  seek 
it.  No  animal  can  display  a  more  persisting  voli- 
tion.17 Yet  when  circumstances  become  such,  that  its 
food  is  not  downwards,  but  upwards,  it  will  then,  and 
then  only,  rest  in  that  inverted  and  ascending  posi- 
tion.18 Earth  is  not  so  essential  to  vegetable  growth  as 

end  of  this  white  body  the  radicle  issues  ;  and  soon  penetrating  the 
earth,  attracts  the  fluids  which  make  its  lymph/  M.  Feburier, 
Bull.  Univ.  1830,  p.  74. 

16  '  This  lymph,  by  mixing  with  the  nutritive  substance  that  de- 
scends from  the  seminal  leaves,  forms  the  sap,  which  ascends  to  the 
plumula.    Thus,  the  seminal  leaves  may  be  deemed  the  upper  points 
of  the  roots  of  the  plant,  with  which  they  have  a  direct  communica- 
tion by  the  stalk  which  separates  them.     The  radicle  is  fixed  in  a 
contrary  sense  to  the  leaves,  because  the  bundles  of  fibres  which 
produce  it,  and  the  lymph  which  makes  its  first  nourishment,  descend 
from  the  cotyledons.'  Feburier,  ib. 

17  '  The  young  root  is  the  first  part  of  the  infant  plant  that  comes 
forth ;  and,  by  an  unerring  law  of  nature,  it  is  sent  downwards,  to 
seek  out  nourishment,  as  well  as  to  fix  the  plant  in  the  ground. 
In  whatever  position   seeds  happen  to  lie  in  the  earth,  the  root 
makes  more  or  less  of  a  curve,  in  order  to  shoot  downwards.     Mr. 
Hunter  sowed   a  number  of  seeds  in  a  basket  of  earth  placed  on 
an  axis,  by  which  their  position  was  a  little  altered  every  day. 
After  the  basket  had  thus  made  two  or  three  circumvolutions,  the 
young  roots  were  found  to  have  formed  as  many  turns,  in  attempting 
to  attain  their  natural  perpendicular  direction.'  Smith,  Int.  p.  95. 

18  Dr.  Walker  remarks,  *  The  ascent  of  the  plume  and  the  descent 
of  the  radicle,  is  surprising.    It  is  not  merely  to  ascend  or  descend, 
but  the  endeavour  of  the  one  is  to  get  into  the  air,  and  of  the  other 
into  the  earth.     For,  if  placed  to  the  roof  of  a  cave,  or  in  an  in- 
verted flower-pot,  then,  as  I  have  often  seen,  the  radicle  ascends 

and 
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moisture ;  for  even  trees  will  grow  in  water  only.19   LETTER 
Earth  is  but  the  bed  in  which  the  vegetable  nutri-  » — ~.~ — » 
ment  is  best  prepared  and  presented  to  the  absorb- 
ing roots.     This  is  now  stated  to  be  an  oxide  of  car- 
bon or  humic  acid,  made  by  a  chemical  union  with 
water,  and  which  forms  that  humus  or  soil  that  most 
occasions  or  promotes  vegetation.20     Without    this 
vegetable  humus,  and  the  humic  acid  which  is  found 
in  it,  plants  will  not  grow,  or  soon  decay.21 

When  the  plant  develops  in  the  fitting  soil,  the 
roots  nourish  it  from  below,  and  the  leaves  above  con- 
tribute also  their  auxiliary  supplies.22  Buds  emerge 


and  the  plume  descends,  the  one  to  the  earth  above  it,  the  other  to 
the  air  below  it/  Woodh.  Lord  Kames,  v.  2,  Ap.  p.  64. 

19  Du  Hamel  reared  in  water,  plants  of  the  Horse-chesnut  and 
Almond  to  some  considerable  size,  and  an  Oak  till  it  was  eight  years 
old;  but  they  made  less  and  less  progress  every  year.    Their  roots 
were  found  to  be  in  a  very  bad  state,  and  they  died.  Loudon,  Encyc. 
Card.  197. . . . '  Plants,  tho  vegetating  merely  in  water,  do  yet  aug- 
ment the  quantity  of  their  carbon.'  Ib. .  .  .  Plants  seem  to  have  a 
mysterious  power  of  making  carbon,  which  may  account  for  their 
growing  awhile  in  water  only. 

20  Dr.  Sprengel  expresses  this  principle.     His  ideas  are,  that  the 
humic  acid  and  humates  become  the  nutritive  principles  of  plants; 
that  they  are  formed  at  first  from  the  soft  parts  of  plants,  and  after- 
wards from  the  dissolution  of  their  fibres  ;  that,  in  their  decompo- 
sition, one  part  of  their  carbon  combines  with  the  oxygen  of  the  air, 
and  produces  carbonic  acid,  which  separates  itself;  and  also  the 
humic  acid,  which  combines  chemically  with  water,  for  which  it  has 
a  great  capacity,  and  is  imbibed  by  plants.  Bull.  Univ.  1830,  p.  205. 

21  'Heaths  furnish  a  humus  that  suits  few  vegetables.     Hence, 
vegetation  is  so  uniform  on  their  sterile  plains.     Plants  cultivated 
on  such  grounds  do  not  increase,  unless  we  mix  marl  or  dung.     In 
nature,  Turf  is  that  which  contains  the  greatest  quantity  of  humic 
acid.'  Dr.  Sprengel,  ib.  p.  202. 

224  If  the  air  contain  a  certain  quantity  of  humidity,  the  leaves 
attract  a  part  of  it ;  while  they  contribute  to  the  elaboration  of  the 
plants  peculiar  fluids,  which  pass  thro  the  proper  vessels  of  the 
bark  and  wood.  The  combination  of  these  fluids  with  the  sap  of 
the  leaves  and  that  of  the  roots,  forms  the  cambium  which  penetrates 

I  between 


114  SACRED  HISTORY  OF  THE  WORLD: 

LETTER  in  due  time  from  the  stem  or  branches,  each  of  which 
.  ™'  .  may  be  considered  as  a  new  vegetable,  growing  from 
its  parent,  but  living  in  unseparating  union  with  it, 
yet  only  in  close  association,  for  it  seeks  its  own 
independent  nurture  by  its  distinct,  tho  strictly  com- 
bined root.23 

Plants  with  few  and  small  leaves  depend  chiefly 
on  the  soil.  Those  with  many  and  large  ones,  more 
on  the  atmosphere.24  But  some  can  find  nutriment, 
and  grow,  even  from  animals.  Thus  cryptogamic 
plants  have  been  found  vegetating  on  living  wasps 
in  the  West  Indies.25  This  curious  fact  has  been 
also  noticed  elsewhere.26  They  will  even  grow  in 


between  the  wood  and  bark,  and  makes  there  the  new  woody  sub- 
stance ;  while  the  sap  descending  to  the  extremity  of  the  radicle, 
contributes  to  elongate,  and  often  to  make  new  ramifications  from 
it.'  Febur.  ib.  That  the  leaves  nourish  the  bark,  appears  from 
Mr.  Knight's  experiments:  when  he  reduced  the  number  of  leaves 
in  a  shoot,  the  bark  became  shrivelled  and  dry.  Phil.  Trans.  1801. 

23  M.  Poiteau  remarks,  that  *  a  tree  or  plant  is  not  a  simple  indi- 
vidual.    It  is  an  union  of  universally  independent  plants,  arising, 
each,  from  a  bud.     This  bud  may  be  considered  as  a  seed,  which 
produces  latent  roots  that  descend  towards  the  earth,  and  constitute 
the  fibres  of  the  wood.'     He  shows  that  the  woody  fibres  are  the 
roots  of  the  buds. 

24  Burnet  in  Quart.  Journ.  Science,  No.  12,  p.  286. 

25  Mr.  Ricord,  in  Guadaloupe,  saw  many  wasps  laden  with  these 
parasitical  excrescences,  which  had  taken  root  on  their  sternum. 
Bull.  Univ.  1829,  p.  137. 

56  Dr.  Madiana  had  thought  that  the  plants  Sphaeria,  Clavaria, 
and  other  mushrooms,  which  were  found  on  the  bodies  of  some 
insects,  had  grown  there  only  since  their  death :  but  Dr.  Mitchell 
ascertained — 

I.  That  the  Vegetation  observed  on  the  bodies  of  insects,  is  not 
peculiar  to  one  kind,  but  was  on  several,  as  Wasps,  Sphynx,  and 
May-bugs. 

II.  That  the  bodies  of  Insects  nourish  several  kinds  of  plants,  as 
Sphaeria,  Clavaria,  and  some  others. 

III.  And  that  some  part  of  these  Vegetable  Parasites  begin  their 

destructive 
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the  stomach  of  living  animals  ;  for  several  instances    LETTER 
of  this  have  occurred,  in  which  the  force  of  vegeta- 
tion has  prevailed  over  the  animal's  digestive  power; 
at  least,  in  those  who  were  entirely  carnivorous.27 

Warmth  and  moisture  usually  commence  the  pro- 
cess of  germination  as  soon  as  they  concur  to  the 
seed  :  but  if  the  due  means  for  the  further  nutriment 
do  not  accompany  the  growth,  the  process  stops,  and 
the  plant  soon  dies.28  Some  vegetables — the  parasitic 
tribes — fasten  on  a  larger  plant  or  tree,  and  fixing 
in  that  their  roots,  derive  food  from  its  nutritive 
juices.29  The  living  principle  exerts  itself  with  sin- 
gular force  and  apparent  judgment  in  searching  for 
its  nutrition  when  the  ordinary  sources  and  supply  of 
it  fail.30  The  main  fluid  in  vegetables  is  the  sap. 
'  It  is  really  the  blood  of  the  plant,  by  which  the 


destructive  operation  on  the  bodies  of  living  animals,  like  the  larvae 
of  ichneumon,  and  continue  it  until  their  death/ 

Bull.  Univ.  p.  1829,  p.  226. 

27  Thus  of  three  Gneiss  pebbles  taken  out  of  a  COD'S  stomach,  on 
one  a  plant  of  the  fucus  kind,  Fucus  confervoides,  of  a  deep  green, 
was  found  growing  in  active  vegetation,  and  nearly  two  feet  long ; 
— on   the  other,  a  plant  two-thirds  shorter  than  the  former  was 
growing  ;  and  another  was  attached  to  it  about  three  inches  long. 
The  stones  adhered  strongly  to  the  substance  of  the  stomach,  and 
were  cut  out  from  it.  Quart.  Journ.  Scien.  No.  10.  p.  443. 

28  Smith's  Introd.  99.     Germination  will  sometimes  begin  without 
either  earth  or  water.     It  was  stated  in  the  Med.  Bot.  Society,  that 
Mr.  Currie  had  enclosed  some  Potatoes  in  a  zinc  box  hermetically 
sealed,  and  from  which  all  stimulants  had  been  excluded,  and  yet 
they  began  to  shoot  freely  there. 

29  Ib.  102. 

30  Dr.  Walker  mentioned  to  Sir  J.  Smith,  that  an  Ash  tree  which 
grew  from  a  seed  on  a  wall,  stopped  its  growth  for  a  while,  having 
exhausted  the  nutriment  there  ;  but  sent  a  root  down  the  wall  until 
it  reached  the  ground,  and  as  soon  as  this  was  established  in  the 
soil,  the  tree  resumed  its  vegetation,  and  became  of  large  size. 
Smith's  Introd.  Bot.  p.  114.   And  see  Trans.  Linn.  Soc.  v.  2.  p.  268. 

I  2 
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LETTER    whole  body  is  nourished,  and  from  which  the  pecu- 

• — ^ — '  liar  secretions  are  made.'31 

Vegetables  are  not  generally  affected  by  the  nar- 
cotic poisons,  but  they  will  absorb  arsenic  by  their 
vessels  and  cellular  tissues.32  Iodine  facilitates  the 
germination  of  seeds  much  more  than  chlorine,  if 
they  be  watered  writh  a  solution  of  it :  even  those 
which  have  apparently  lost  all  vital  power,  may  fre- 
quently be  made  to  germinate  by  Iodine.33 

Light  represses  the  evolution  of  the  seed,34  but  is 
essential  to  the  production  of  the  florification  and 
fruit ;  yet,  as  if  to  show  us  that  all  things  are  but 
what  they  are  specifically  organized  and  actuated  to 
"be,  and  never  are  the  chance  productions  of  blind 
necessity,  there  is  one  plant  which  has  been  so  formed 


31  Smith's  Bot.  p.  45.  Dutrochet,  from  his  experiments, concluded 
that  there  is  no  actual  circulation  of  the  sap,  but  an  ascending  and 
descending  current,  with  a  lateral  diffusion  of  it ;  that  it  ascends 
thro  cylindrical  tubes  which  permeate  both  the  alburnum  and  old 
wood  ;  that  the  lateral  diffusion  of  the   sap  and  elaborated  juice  is 
carried  on  thro  the  organic  membrane,  which  forms  the  cellular 
tissue ;  and  that  the  secretion  in  plants  and  their  nutrition  depend 
chiefly  on  electrical  agency. 

32  Bull.  Univ.  1829.  p.  56,  7.  M.  Leuchs  found  that  metals,  either 
as  oxides    or  salts,  lead,  mercury  and   tin,  are    certain    poisons. 
Buildings,  if  covered  with  oil  in  which  one  of  these  salts  has  been 
dissolved,  will  never  have  cryptogamias.     The  mineral  acids  are 
also  destructive.     Bull.  Univ.  1830,  p.  261.     And  see  Wirgman's 
Experiments,  ib.  1829,  p.  374. 

33  Ib.p.74.  The  vegetable  acids  and  their  salts  favor  the  develop- 
ment ;  so  do  the  alkalis  and  sulphur.  Solutions  of  alcohol,  camphor, 
and  essential  oils,  accelerate  vegetation,  especially  camphor ;  but 
in  their  concentrated  state   destroy  it.      The  aromatic   infusions, 
sugar  and  gum,  promote  it,  if  they  do  not  ferment.    Leuchs,  ib. 

34  Some  seeds  that  were  sown,  and  deprived  of  light,  began  to 
germinate  on   the  ninth  day ;    but  those  which  were  exposed  to  it 
in  a  transparent  glass,  had  not  germinated  on  the  fifteenth. 

Bull.  Univ.  1829,  p.  310. 
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as  to  flower  only  in  the  dark — the  night-flowering    LETTER 
Cereus.    But  all  such  exceptions  in  nature  are  never   v — ,_! — • 
casual,  but  always  regularly  arise  from  a  peculiarity 
of  structure,  which  is  adapted  to  cause  the  particular 
result,  and  which  is  always  constant  in  the  species 
in  which  it  occurs.35  Plants  will  germinate  in  rarefied 
air,  but  not  rapidly.36 

The  parts  of  plants  have  a  singular  homogeneity, 
or  sameness  of  nature  and  properties.  Roots  may 
be  made  to  produce  leaves,  and  buds  of  leaves  may 
be  transformed  into  buds  of  flowers.37  If  a  tree  be 
inverted  by  planting  it  by  the  stalk,  its  roots  then 
disclose  leaves,  and  its  branches  send  out  roots.38 
Plants  grow  most  in  the  night  and  in  cloudy  weather : 
at  noon,  all  increase  is  suspended.  Between  morning 
and  noon,  and  noon  and  evening,  it  is  but  small. 
But  flowers  advance  more  in  the  day,  and  especially 

35  This  plant  belongs  to  Jamaica  and  Vera  Cruz ;  but  there  was 
an  instance  of  it,  in  July  1829,  in  England.  It  was  several  weeks 
advancing  to  maturity,  inclosed  in  a  husk  of  unpromising  appear- 
ance. It  was  thus  described,  as  then  at  Mr.  Barry's,  at  Marbury  : 
'  About  seven  in  the  evening  it  begins  to  expand,  and  arrives  at 
midnight  to  perfection  ;  at  seven  the  next  morning  it  is  closed.  The 
circumference  of  the  flower  is  24  inches.  A  ray  of  small  globular 
leaves,  of  the  most  delicate  and  lovely  whiteness,  is  enclosed  by 
others  of  a  deep  orange  colour/  Macclesfield  Courier. 

38  Dobreener  put  earth  sowed  with  Barley  under  two  glass  vessels, 
in  one  of  which  he  condensed  the  air,  and  exhausted  it  from  the 
other,  Germination  took  place  at  the  same  time  in  both  ;  but  at 
the  end  of  a  fortnight,  the  shoots  in  the  rarefied  were  but  six  inches 
long,  and  in  the  condensed,  ten.  Bull.  Univ.  1830,  p.  265. 

37  '  In  Diplotanis  tenuifolia  was  a  transformation  of  the  floral 
organs  into  real  leaves.     This  accident  has  been  observed  in  many 
other  plants.'    Bull.  Univ.  1830,  p.  257. 

38  Linnaeus   said  the  tree  was  nothing  but  the  body  of  the  root 
above  ground.     Hence,  trees  will  bear  inverting,  and  will  grow  as 
well  as  before,  because,  being  only  root,  in  whatever  position  the 
root  is  planted  it  will  grow.  Smith's  Lectures.    Dr.  Smith  was  more 
inclined  to  call  the  root  a  subterraneous  stem.  Bot.  Introd.  p.  104. 

i  3 
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LETTER    in  the  meridian  light  and  heat.39     Some  plants  and 
IV'       trees  will  continue  to  vegetate,  tho  overflooded  by 
sea  water.40     So  tenacious  of  its  vitality  and  power, 
their  living  principle  is  often  found  to  be. 

It  is  not  merely  in  their  principles  and  analogies 
of  construction,  nutrition,  and  growth,  that  plants 
resemble  animals  ;  but  the  creative  Hand  has  linked 
and  established  the  affinity  between  them,  by  causing 
some  vegetables  to  produce  animal  products,  and  to 
be,  as  it  were,  the  animals  whose  peculiar  properties 
they  imitate.  Thus  their  living  principle,  in  peculiar 
and  adapted  organizations,  can  imitate  the  bee,  the 
cow,  and  the  sheep ;  for  the  Myrica  Pennsylvanica 
yields  an  annual  supply  of  vegetable  WAX  ;41  the 
Palo  de  Vaca,  in  South  America,  gives  a  copious 
emission  of  actual  MILK  j42  and  another  tree,  in 


39  Ch.  Mulden,  Bull.  Univ.  1830,  p.  267.     Martius  considers  the 
flowers  to  be  composed  of  an  union  of  concentric  order  of  leaves 
metamorphosed.     He  thinks  all  the  organs  of  the  flower,  the  calyx, 
corolla,  stamina  and  fruit,  are  all  metamorphosed  leaves,  different 
only  in  the  degree  of  the  changing  action.  Ib.  268.     It  is  perhaps 
more  just  to  consider  them  all  as  products  of  the  same  materials, 
modified   by  specific  actions  into  the  different  parts,  rather  than 
actual  transformations.     There  is  no  mutation  without  a  specific 
cause. 

40  After  an  inundation  of  Friesland,  in  1825,  the  Oak,  the  Mul- 
berry, Pear,  and  Peach  trees,  and  deep  rooted  ones,  did  not  suffer; 
nor  the  Asparagus  :  the  Onions,  Celery,  Pumpkins  and  some  others 
were  never  finer.     But  the  Vines  and  Gooseberries  contracted  a 
salt   taste,  and  the    Apricots,   Apples,   Cherries,    Poplars,    Elms, 
Beech  and  Willows,  could  not  stand  it.     They  pushed  out  a  few 
leaves,  and  then  declined.  Bull.  Univ.  1829,  p.  225. 

41  M.  Serret  mentions  it  as  a  small  Arbuste,  which  may  be  easily 
cultivated  on  poor  soils.     From  a  surface  of  150  square  feet,  he 
obtained  every  year  from  one  pound  and  a  half  to  two  pounds  of 
wax.  Bull.  Univ.  1829,  p.  172.     Humboldt  also  mentions  a  Palm, 
the  trunk  of  which  was  covered  with  a  vegetable  wax,  which  the 
natives  employed  for  their  tapers. 

42  Humboldt  found  this  tree  in  Venezuela,  and  Lockart  met  with 

many 
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Guayaquil,  produces  a  fine  WOOL; 43  while  one  in  LETTER 
China  secretes  a  Tallow,  like  animal  fat.44  Even 
LACE,  or  what  is  like  it,  can  be  formed  by  vegeta- 
tion.45 The  Tillandria,  of  Buenos  Ayres,  resembles 
another  element,  in  becoming  a  kind  of  vegetable 
fountain,  for  it  yields,  on  incision,  a  copious  quan- 
tity of  pure  water.46  They  have  even  some  relations, 

many  in  Carraccas.  One  was  100  feet  high  and  seven  in  diameter. 
The  milk  was  agreeable,  arid  used  by  the  inhabitants.  Smith  saw 
it  on  the  river  Demerary.  It  was  there  called  Hya  Hya.  The  milk 
was  drinkable,  and  rich,  and  thicker  than  that  of  cows  ;  it  was  not 
bitter,  but  a  little  viscous,  and  mixed  with  coffee,  it  could  not  be 

distinguished  from  animal  milk.  Bull.  Univ.  1830,  p.  125,  295 

Humboldt  describes  it  as  a  handsome  tree,  resembling  the  broad 
leaved  Star-apple.  Upon  making  incisions  in  the  trunk,  a  gluti- 
nous milk  issues  abundantly,  of  a  pleasing  and  balmy  smell.  It  flows 
most  copiously  at  sun-rise,  when  the  natives  take  their  bowls  to  the 
tree  to  milk  it.  It  seemed  peculiar  to  the  Cordilleras  of  the  coast. 

43  *  Ceibo  Wool  is  the  product  of  a  very  high  and  tufted  tree.  At 
the  proper  season  this  is  covered  with  white  blossoms,  in  each  of 
which  is  a  pod,  which  increases  to  near  two  inches  in  length  and 
one  in  thickness.    In  this  pod  when  ripe,  the  wool  is  contained.    It 
is  a  tuft  like  cotton,  but  softer  to  the  touch,  and  of  a  reddish  cast. 
Its  filaments  are  so  fine,  that  the  natives  think  it  cannot  be  spun, 
and  only  used  it  to  fill  mattresses/    Ulloa's  Voyage  to  New  Spain. 

44  This  has  been  lately  introduced  into  the  Mauritius,  and  suc- 
cessfully cultivated.    The  tallow  obtained  from  it  is   stated  to  be 
equal  to  that  which  is  melted  from  the  fat  of  animals. 

44  Mr.  Ward  exhibited  to  the  Linnaean  Society  a  portion  of  the 
trunk  of  the  LACE-BARK  Tree  of  Jamaica,  the  curious  texture  of 
whose  inner  bark  resembles  the  finest  Brussels  lace,  (Lagetta  lin- 
tearia  of  Jussieu.)  The  tree  grows  on  the  high  rocky  hills  of 
Jamaica,  to  the  height  of  20  feet ;  the  bark  is  thick,  and  may  be 
separated  into  20  or  30  laminae,  white  and  fine,  like  gauze.  Caps, 
ruffles,  and  even  whole  suits  of  ladies  clothes,  have  been  made  of 
this.  Lit.  Gaz.  No.  791,  March  17th,  1831. 

46  It  is  a  genus  of  the  Hexand.  Monog.  like  an  Aloe  in  general 
appearance,  with  leaves  and  stem  like  a  Lily,  the  leaves  springing 
from  the  root.  It  yields  a  quantity  of  pure  water,  so  good  that  the 
woodmen  of  the  forests  never  take  any  with  them.  They  perforate 
the  plant  near  the  root,  and  the  water  gushes  out  as  clear  as  crystal. 
From  the  fullest  plants,  about  two  quarts  may  be  obtained.  An- 
drews's  Journey. 

i4 
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LETTER  yet  unexplored,  with  the  mineral  kingdom ;  for  they 
^-^L-j  not  only  form  the  carbon  they  contain,  but  some  have 
been  found  to  have  copper  particles,47  and  several 
to  secrete  flint,48  and  likewise  sulphur,  as  in  our 
common  corn.49  We  may  add  iron  and  gold  also, 
for  both  of  these  metals  have  been  found  in  vege- 
tables, and  more  especially  the  former.50  Thus  all 
the  departments  of  Nature  have  been  made  with 
mutual  associations ;  the  material  causes  and  refe- 
rences of  which  we  have  not  yet  explored. 

The  FOOD  of  plants  peculiarly  distinguishes  them 
from  animals.  While  these  subsist  only  on  what  has 
been  organic  matter,  vegetables  derive  their  nourish- 
ment from  that  which  is  inorganic,  as  mere  earths, 
salt,  water,  or  the  gases.  The  particles  of  these  be- 

47  *  That  copper  exists  in  a  great  number  of  vegetables,  was  an- 
nounced in  1817,  by  M.  Meissner.    M.  Tarzeau  found  5  millegrams 
of  copper  in  a  kilogramme  of  grey  quinquina,  8  in  Martinico  coffee, 
and  nearly  5  in  wheat/    Bull.  Univ.  1830,  p.  137. 

48  '  The  cuticle  of  Grapes  contains  a  large  proportion  of  silex. 
Wheat  straw  may  be  melted  into  a  colourless  glass  with  the  blow- 
pipe, without  any  addition.     Barley  straw  melts  into  a  glass  of  a 
topaz-yellow  colour.     The  Bamboo  secretes  the  Tabasheer,  which 
consists  of  silica,  with  a  minute  quantity  of  lime  and  vegetable  mat- 
ter.'   Lindsey's  Nat.  Syst.  Bot.  p.  303.  . .  .*  The  Equisetum  makes 
a  natural  file,  and  even  brass  cannot  resist  its  action/  Smith's  Introd. 
Bot.  p.  76.  . . .  '  The  ashes  of  this  tribe  contain  half  their  weight  of 
silica.    It  is  so  abundant  in  the  Equis.  hiem.  that  after  Mr.  Siveright 
removed  the  vegetable  matter,  it  yet  retained  the  form/  Lind.  p.  311 . 

49  *  Sulphur  exists  in  combination  with  different  bases  in  Wheat, 
Barley,  Rye,  Oats,  Maize,  Millet  and  Rice/    Lind.  Nat.  Bot.  303. 

60  *  The  ashes  of  hard  and  woody  plants,  as  the  Oak,  are  said  to 
contain  nearly  one-twelfth  part  of  their  own  weight  of  oxide  of 
iron.  The  oxide  of  manganese  was  first  detected  in  the  ashes  of 
vegetables  by  Scheele,  and  afterwards  found  by  Proust  in  those  of 
the  Vine,  Pine,  green  Oak  and  Fig-tree.  Saussure  observes,  that 
the  proportion  of  iron  and  manganese  augments  as  the  vegetation 
advances.  The  leaves  furnish  more  of  these  in  Autumn  than  in 
Spring.  Gold  is  found  only  in  very  minute  portions/  London's 
Encyc.  Gard.  p.  193. 
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come  arranged  in  them,  by  the  agency  of  their  living  LETTER 
principle,  into  organized  substances,  and  by  this  mys-  <^-^J — * 
terious  process  are  fitted  for  animal  nutrition.51  The 
vessels  of  vegetables  are  so  fine  in  their  radicles  and 
leaves,  and  in  the  smaller  plants,  that  the  particles 
which  they  imbibe  must  be  in  the  most  attenuated 
state.  They  are  injured,  like  animals,  by  too  great 
a  supply  of  what  they  feed  on;  and  hence  many  plants 
decline  or  perish  on  too  rich  a  soil.  Each  will  grow 
only  on  that  kind  of  ground  which  suits  its  organs  or 
appointed  functions.52 

The  kindred  nature  of  all  plants  is  surprisingly 
shown  by  the  power  and  effect  of  their  growing 
and  fructifying  when  GRAFTED  on  each  other — - 
one  organization  attaching  its  vascularity  to  that  of 
another,  and  feeding  on  its  sap.  The  Ancients  took 
some  pleasure  in  these  experiments,  for  Plutarch  saw 
and  notices,  in  a  garden  on  the  Cephissus,  an  Olive 
upon  a  Juniper,  a  Peach  upon  a  Myrtle ;  Pears  upon 
an  Oak,  Apples  on  a  Plane-tree,  and  Mulberries  upon 

51  M.  Mirbel  made  this  observation :  '  So  that  it  should  seem 
to  be  the  office  of  vegetable  life  alone  to  transform  dead  matter  into 
organized  living  bodies.'    MirbeFs  Anat.  Veget.  v.  1.  p.  19.  Sir  J.  L. 
Smith  adds  to  it,  '  This  idea  appears  to  me  so  just,  that  I  have  in 
vain  sought  for  any  exception  to  it.'  Introd.  Bot.  p.  6. 

52  Thus  while  the  l  Festuca  Sylvatica  abounds  every  where,  the 
F.  Uniglumis  only  where  it  can  imbibe  marine  salt ;  and  the  F.  Pin- 
nata  upon  calcareous  soil  alone.    Many  of  the  Maiden-hairs  and 
Ferris,  Pellitory,  &c.  are  attached  in  the  crevices  of  old  walls,  as  if 
seeking  for  the  calcareous  nitrate  found  there/  Journ.  Nat.  p.  25. 

Thus  WHEAT,  so  fertile  and  familiar  to  us,  will  not  grow  in  Ota- 
heite,  or  in  any  of  the  Polynesian  islands.  It  has  been  often  tried, 
but  has  always  failed.  Ellis,  Polyn.  Res.  v.  l.  p.  348.  Egyptian 
Wheat  was  planted,  but  with  the  same  result.  It  grew  remarkably 
well,  the  leaf  green,  the  stalks  high  and  strong,  and  the  ears  large ; 
but  as  they  began  to  turn  yellow,  it  appeared  that  scarcely  one  con- 
tained a  single  grain  of  corn,  and  the  few  found  were  shrivelled 
and  dry.'  Ib.  444. 
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LETTER  a  Fig.53  In  Holland  a  Rose  was  grafted  on  an  Orange- 
tree;54  and,  in  our  times,  Carnations  have  been  en- 
grafted on  Fennel,55  and  a  Peach  upon  a  Mulberry.56 
So  an  inhabitant  of  Lyons  inserted  on  the  same  stem 
red  and  white  Grapes,  Peaches  and  Apricots.57  Such 
facts  prove  the  absolute  similarity  in  nature  of  the 
different  classes  of  the  vegetable  kingdom.  Their 
general  system  and  principle  of  life  are  the  same.  It 
is  the  specific  and  purposed  variation  of  their  or- 
ganizations which,  from  the  same  material  elements, 
causes  the  specific  diversities  of  their  products  to 
appear.58  No  result  is  a  random  accident. 

Plants  have  been  manifestly  designed  and  framed 
on  the  principle  of  improvability.  This  also  highly 
distinguishes  the  latent  powers  of  their  living  prin- 
ciple, and  its  vast  superiority  over  inorganic  matter. 
It  is  a  truly  wondrous  faculty,  for  it  is  one  of  the 

53  l  But/  he  adds,  *  those  of  an  oily  nature  will  not  admit  of  such 
mixtures ;  for  we  never  see  a  Pine,  a  Fir,  or  a  Cypress  bear  a  graft 
of  another  kind.'  Pint.  Sympos.  lib.  2.  quest.  6.     Pliny,  Varro,  and 
Columella,  speak  of  Apples  and  Vines  on  Elms  and  Poplars,  but 
these  grafts  seem  not  to  have  had  any  long  duration  ;  they  succeed 
best  on  the  most  congenial  trees. 

54  Evelyn  mentions  that  he  saw  this. 

55  *  The  flowers  will  be  entirely  green,  as  well  as  the  plants.  For 
two  or  three  years  the  colour  will  remain  the  same  ;  and  after  that, 
change  to  those  hues  which  are  common  to  the  flower/    Hereford 
Journal,  Nov.  1824. 

56  *  The  fruit  will  have  the  purple  dye  to  the  stone,  and  the  plea- 
sant acid  flavor/    Ib. 

57  '  All  flowered  at  the  same  time,  and  gave  ripe  fruit  within  a 
few  days  of  each  other/    Lit.  Gaz.  15  Aug.  1829. 

58  Hence  Lord  Bacon  truly  says  of  Graftings,  '  The  scion  over- 
ruleth  the  graft,  the  stock  being  passive  only/    «  This,  as  a  general 
principle,  remains  true.     The  scion  is  endowed  with  the  power  of 
drawing  or  forming  from  the  stock  the  particular  kind  of  nourish- 
ment adapted  to  its  nature,  while  the  specific  characters  of  the  en- 
grafted plant  remain  unchanged,  altho  its  ciualities  may  be  partially 
affected  '  Edinb.  Encyc.  Art.  Hort. 
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greatest  distinctions  of  man.     Animals  have  it  to  a   LETTER 

IV 

certain  degree,  but  very  limited,  and  apparently  far 
less  than  Vegetables.  The  productivity  of  animals 
cannot  be  increased  like  that  of  plants.  The  human 
capacity  for  progression  is  not  more  clearly  visible 
than  that  of  which  so  many  vegetables  have  been 
found  susceptible,  that  it  may  not  unreasonably  be 
inferred  to  be  a  law  of  their  constitution.  Very  agree- 
able, but  surprising,  transformations  have  arisen  from 
this  property.  The  ROSE  is  the  product  of  cultivation. 
The  original  plant,  from  which  all  our  beautiful 
varieties  have  proceeded,  is  considered  by  Botanists 
to  be  the  common  wild  Brier.  Our  PLUMS  are  the 
cultivated  descendants  of  the  Sloe ;  the  Peach  and 
Nectarines,  of  the  common  Almond  tree;  Filberts  are 
the  improvements  of  the  wild  Hazle ;  the  delicious 
Apples,  whose  species  may  be  now  reckoned  by  hun- 
dreds, are  the  cultured  successors  of  the  small  austere 
Crabs  and  Wildings,  which  Swine  will  scarcely  eat  ; 
the  original  Pear  is  a  petty  fruit,  as  hard  and  crude.59 
Our  Corn  was  once  in  a  state  very  like  Grass  ;  our 
Cauliflowers,  Cabbages,  and  other  domestic  vege- 
tables, are  the  artificial  products  of  human  skill  and 
of  vegetable  improvability.60  But  these  improve- 
ments require  continual  cultivation  to  make  perma- 
nent,  or  Nature  will  in  time  resume  her  pristine 
state.61 

59  Quart.  Jour.  Science,  1827,  p.  272.     Lit.  Gaz.  No.  C91. 

60  Dr.  Walker  wrote  to  Lord  Kames,  '  Would  any  person  ima- 
gine that  Cabbage,  Cauliflower,  Savoy,  Kale,  Brocoli,  and  Turnip- 
rooted  Cabbage,  were  the  same  species ;  yet  nothing  is  more  cer- 
tain, than  that  they  are  only  varieties,  produced  by  the  cultivation 
of  the  Brassica  Oleracea ;  a  plant  which  grows  wild  on  the  sea 
shores  of  Europe  ;  and  which  in  external  appearance  is  as  different 
from  any  of  those  above  mentioned,  as  they  are  from  one  another/ 
Woodh.  Life  of  L.  Kames,  v.  2.  App.  31. 

61  Dr.  I.  Walker  adds,  '  these  varieties,  however,  like  those  of 

every 
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LETTER  It  is  this  undiminishable  and  undecaying  pro- 
perty in  plants,  which  may  rescue  us  from  that  chi- 
merical dread  of  a  superabundant  population  of  the 
Earth,  under  which  we  have  been  labouring  for  the 
last  thirty  years,  until  Mr.  Sadler's  tables,  calcula- 
tions and  reasonings,  have  at  last  rescued  us  from  it.62 
A  great  mistake  has  been  prevailing  on  this  subject. 
The  true  law  of  nature  was  misconceived.  Partial 
effects  were  taken  to  be  the  general  rule,  and  the  real 
agency  greatly  overrated  ;  and  thereby  an  imaginary 
law  has  been  assumed,  which  has  never  operated  as 
was  alleged.  In  nature,  the  law  of  population  has 
never  exceeded  that  of  the  productive  power  of  vege- 
table life,  and  never  will.63  All  that  concerns  human 
beings,  has  been  made  upon  a  principle  of  benevo- 
lence. The  same  principle  continues  the  system  and 
superintends  the  working,  and  will  always  adapt  the 
provision  to  the  necessity,  and  supply  further  assist- 
ance if  new  exigencies  should  require  it.  But  nothing 
supernatural  on  this  point  is  likely  to  be  wanted. 

every  other  plant,  are  liable,  without  care,  to  degenerate  into  one 
another.  But  by  the  art  of  gardening  they  are  preserved  dis- 
tinct.' Ib. 

62  I  allude  to  Mr.  Sadler's  '  Law  of  Population/  published  in  1830, 
which  has  thrown  at  last  the  steady  and  animating  light  of  truth  on 
a  darkened  and  much  mistaken  subject.  Some  principles  of  the 
same  sort  were  expressed  in  the  History  of  the  Anglo-Saxons,  vol.  1. 
p.  467.  5th  edit.  1828. 

03  But  tho  I  think  Mr.  Malthus  has  erred  both  in  his  premises  and 
conclusions,  yet  I  wish  to  express  that  I  feel  strongly  his  active 
talents  ;  his  desire  to  explore  an  important  subject,  his  wish  to  do 
service  to  society  upon  it,  and  the  great  benefit  which  his  works  have 
produced,  by  their  collateral  illustrations,  and  by  rousing  mankind 
to  study,  as  they  have  since  done,  one  of  the  most  important  branches 
of  Political  Economy.  The  intelligence  with  which  he  handled  his 
subject,  struck  me  so  forcibly,  that  I  expressed  my  early  sense  of 
it  in  a  note  to  the  First  Part  of  the  Saxon  History,  in  1799  ;  but  ma- 
turer  consideration  afterwards  satisfied  me  that  he  had  mistaken  the 
true  principle,  and  that  his  inferences  were  therefore  incorrect. 
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Cultivated  produce  has  hitherto  outrun  population,  LETTER 
in  every  country,  and  there  is  every  appearance  that 
it  will  always  do  so.64  Two  laws  are  visibly  in  opera- 
tion in  nature ;  one,  that  it  shall  not  produce  spon- 
taneously— the  other,  that  its  produce  shall  be  always 
increasable  by  human  labour  and  skill.  Ordinary, 
but  diligent,  exertions  of  these  have  hitherto  abun- 
dantly sufficed  for  all  that  has  been  needed.65  Local 

64  I  infer  this,  from  observing  that  several  publications  and  com- 
plaints on  the  continent,  of  most  countries,  in  1830,  stated,  that  they 
had  more  produce  than  they  could  sell ;  and  censured  the  corn  laws 
of  other  countries,  that  repressed  importation.     This  occurred  at  a 
period  when  the  same  countries  were,  by  their  statistical  tables,  all 
increasing  in  their  own  population.   Yet  still  in  all,  the  produce  was 
more  than  they  consumed,  and  they  sought  to  export  for  the  chance 
of  better  prices  than   their  home  ones,  from  those  places,  where, 
from  other  causes,  these  were  higher  than  their  own. 

65  Thus  Humboldt  found  the  natural  produce  of  WHEAT  in  dif- 
ferent countries,  with  all  the  carelesness  of  their  indifferent  culti- 
vation, to  be — In  Germany  and  Poland,  5  or  6  for  one ;  in  Hungary, 
8  or  10  ;  in  La  Plata,  12  ;    in  North  Mexico,  16  ;   in  the  equinoctial 
Mexico,  24  ;  in  New  Granada,  25,  and  in  fertile  years  35.     So  in 
Greece  it  is  12  for  one,  and  on  the  best  soils  even  15  or  18.  Encyc. 
Brit.  Suppl.  pp.508,  571. 

Of  Cape  Wheat,  50  grains  produced  4,074,  or  80  for  one  ;  and  in 
Barbary  Wheat,  225  grains  sown  in  March,  yield  in  August  11,500, 
or  50  for  one. 

In  BARLEY,  one  sort  (called  Naked)  gave  56  ;  the  Siberian,  111 ; 
the  Celeste,  120 ;  the  Hexastichon,  130  for  one  ;  and  the  Philadel- 
phian  OATS,  140  for  one.  Bull.  Univ.  1829,  p.  111. 

Heshbon  Wheat,  a  new  kind  lately  brought  from  Arabia,  has  ears 
twice  as  large  as  the  common  kind,  with  84  grains  in  one  ear. — 
Cambridge  Journ.  Aug.  1829. 

Le  Sarrasin  de  Tartarie,  brought  by  a  Missionary  from  Siberia, 
gives  for  one  grain  sown,  up  to  the  number  of  2,000  grains  in  good 
lands.  Elsewhere,  it  bears  from  50  to  300.  It  produces  a  better 
meal',  and  can  be  kept  as  well  as  corn.  Bull.  Univ.  1827,  p.  166. 
Dandini  mentions  the  clusters  of  the  Vines  of  Lebanon  to  be  enor- 
mous, and  the  grapes  themselves  as  large  as  cherries. 

In  Hungary,  the  Vegetation  is  peculiarly  vigorous.  Csaplovic 
has  recently  stated  as  instances  of  it  which  have  occurred,  that 
6  or  8  Hungary  Plums  weigh  one  pound  ;  as  18  cherries  were  seen 

to 
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LETTER  distress  may  arise  from  temporary  seasons  and  want 
of  intercourse,  but  never  from  a  failure  in  the  powers 
of  vegetable  nature. 

The  extraordinary  instances  of  the  productiveness 
of  nature,  which  even  under  the  usual  course  of  things 
frequently  appear  and  can  be  produced,  are  sufficient 
to  dispel  all  injurious  doubt  and  unmanly  apprehen- 
sion, by  showing  us  that  plants,  even  as  they  are 
now,  yet  possess  the  most  gigantic  possibilities  of 
productive  power.66  Such  effects  have  arisen  from  a 

to  do  in  Yemen.  In  Beregh,  Apples  have  been  of  one  pound  and 
an  half;  and  Firs  attain  there  a  height  of  216  feet,  and  a  diameter 
of  more  than  6  ;  Oaks  114  feet,  with  a  similar  diameter;  Maples, 
84  feet  high,  and  34  round.  Bull.  Univ.  1830,  p.  444. 

In  some  part  of  South  America,  the  Bamboo  attains  a  gigantic 
size,  and  the  Passion  Flower  assumes  the  character  of  a  large  tree. 
How  the  Indian  Banyan  or  Fig  tree  multiplies  itself  by  its  descend- 
ing branches  into  arches  and  groves  of  new  ones,  as  they  take  root 
in  the  earth,  is  well  known.  One  tree  has  covered  an  area  of  1,700 
yards. 

The  Marine  Plants  of  Staten  Land  are  described  by  Captain  Web- 
ster as  gigantic.  And  in  Sumatra,  the  Rafflesia  Parasite  bears  a 
flower  which  is  a  yard  in  diameter.  The  same  island  has  a  tuber- 
culous and  alimentary  root  that  weighs  400  pounds  ;  and  Melons 
and  Gourds  half  as  big.  There  the  Chama  Gigas  appears,  a  shell- 
fish called  the  Dutchman's  Cockle,  one  of  which  would  sup  twenty- 
four  hungry  persons.  Quart.  Rev.  No.  67,  p.  522. 

'  Some  of  the  reeds  of  Brazil,  called  Gaquarussa,  grow  from  30 
to  40  feet  high,  with  a  diameter  of  six  inches.  They  form  impene- 
trable thickets,  and  are  grateful  to  hunters  ;  for  on  cutting  off  such 
a  reed  below  the  joint,  the  stem  of  the  younger  shoots  is  found  full 
of  cool  pleasant  liquid,  which  immediately  quenches  the  most  burn- 
ing thirst.'  Lindsey,  Nat.  Bot.  303. 

*  The  best  fodder  grasses  of  Europe  do  not  rise  more  than  three 
or  four  feet  from  the  ground ;  but  the  Panicum  Spectabile  of  Brazil 
grows  six  or  seven  feet  high  ;  while  other  equally  gigantic  species 
constitute  the  field  crops  on  the  banks  of  the  Amazons.'  Linds. 
ib.  304. 

66  I  allude  to  the  instances  of  unusual  produce  which  happen  in 
some  parts  every  year,  and  which  I  have  noted  from  the  daily 
Papers:  as, 

OATS. — An  Oat  stalk,  taken  from  a  field  on  Sealand,  near  Chester, 

had 
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combination  of  local  circumstances  that  have  not  yet  LETTER 
been  studied.  The  phenomenon  is  admired  when  it 
occurs,  but  the  natural  cause  is  never  explored.  But 
they  are  demonstrations  of  the  latent  and  indefinite 
productibility  of  vegetable  nature,  which  make  the 
dread  that  any  increase  of  human  population  will 
cause  famine,  a  fanciful  chimera :  for  no  one  will  in 
this  age  contend,  that  the  industry  and  intelligence 
of  the  searching  mind  may  not  discover  the  means 
of  imitating  and  obtaining  the  same  results,  which 
temporary  accidents  have  occasioned.  The  principles 
of  Nature  will  therefore  never  fail.  But  it  will  always 
be  necessary  for  wise  laws  and  individual  equity  and 
benevolence,  in  every  country,  to  cause  her  bounties 

had  237  grains.  Another,  on  a  field  lately  part  of  Cockermouth 
Common,  had  251.  A  Wild  Oat  at  Milton  was  10  feet  high,  and 
had  150  grains.  One  ear  of  Black  Oats  at  Mansfield,  was  15  inches 
long,  and  contained  283.  In  1824,  a  single  grain  of  Oats  having 
fallen  on  a  quantity  of  burnt  clay,  produced  19  stems,  and  2,945 
grains. 

WHEAT. — A  single  grain  of  Talavera  Wheat  sown  in  a  garden  at 
Weston,  near  Bath,  in  September  -1819,  had  in  August  afterwards 
produced  73  stalks,  and  yielded  7,445  grains.  One  of  the  greatest 
increase  of  Wheat  that  I  have  met  with,  is  that  mentioned  in  the 
Philosophical  Transactions.  Mr.  Millar,  by  repeated  divisions, 
obtained  from  a  single  seed  of  Wheat,  500  plants,  which  yielded 
21,109  ears,  and  about  576,840  grains,  weighing  47  pounds,  all  the 
produce  of  one  single  corn.  Phil.  Tr.  1768,  v.  58.  p.  203.  Thomson's 
Hist.  Roy.  Society,  p.  68. 

PEAS. — A  Dwarf  Pea  sown  near  Stockton,  produced  88  pods, 
containing  386  peas.  Another  Pea,  sown  at  Cawood,  had  105  pods, 
out  of  which  505  peas  were  taken. 

A  PEACH  tree  in  Laleham  Garden,  produced  in  one  year  1,560 
fine  peaches,  besides  a  great  number  thinned  away  in  the  early 
part  of  the  season. 

A  White  Moss  Rose  tree  near  Ripon,  had  520  in  flower,  and  460 
buds  beginning  to  open.  And  a  small  Rose  tree  near  Congleton, 
had  2,344  roses  and  buds.  A  common  Scarlet  Bean  has  produced 
100  pods,  with  five  full  formed  beans  in  each,  making  in  such  stalks 
from  300  to  500  from  the  single  one  sown. 
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LETTER  to  be  sufficiently  shared  by  all  its  inhabitants.  Her 
* — v-L^  produce  first  comes  into  the  hands  of  a  few,  under 
the  social  system  of  protected  property  ;  to  be  after- 
distributed,  thro  the  thousand  channels  of  the  arts 
and  industry,  which  civilization,  as  it  advances, 
establishes  in  every  country ;  and  by  the  assisting 
hand  of  occasional  beneficence,  for  the  sustenance 
of  all.  Nature  can  only  thus  generally  provide.  She 
places  her  bounty  in  the  fields  ;  she  leaves  it  to  man 
to  apply  and  to  disperse,  because  human  instrumen- 
tality can  do  this  most  effectually.  This  is  accom- 
plished by  every  one  seeking  some  mode  and  path  of 
social  employment  in  which  each  obtains  his  own 
support,  and  at  the  same  time  is  contributing,  by  his 
individual  talent,  labour  and  produce,  to  the  comforts 
of  others  and  to  the  welfare  of  the  whole. 

The  instances  adduced  of  the  actual  productive- 
ness in  the  Vegetable  kingdom,  and  of  the  repeated 
tho  occasional  exertions  of  it  in  many  species,  are 
evidence  to  us  that  it  has  not  been  formed  on  any 
confined,  restrictive,  or  deficient  plan.  The  sponta- 
neous produce  is  always  more  than  enough  for  the 
small  or  indolent  population  that  is  contented  with  it. 
But  it  is  endued  with  a  latent  power  of  extensibility 
— with  a  faculty  of  increasing  its  produce  as  the 
wants  and  diligence  of  mankind  may  multiply :  and 
thus  we  are  assured  from  heaven  itself,  by  these 
occurring  instances  of  extraordinary  fertility,  that 
Nature  never  will  be  found  unequal  to  answer  any 
demand  that  human  necessity  may  make  upon  it. 

These  occasional  exuberances  of  individual  plants 
deserve  also  our  notice,  as  important  illustrations 
of  the  improving  nature,  of  the  progressive  power, 
and  of  the  extensible,  tho  usually  quiescent,  energy 
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of  that  living  principle  which  actuates  vegetation    LETTER 

and  forms  all  its  products,  but  which  as  yet  conceals  » ,— > 

its  real  essence  so  carefully  from  our  view.67 

The  vast  abundance  of  seeds  which  this  animating 
causality  is  every  where  producing  in  many  plants, 
even  in  common  ones,  is  another  specimen  that  this 
energy,  and  the  obedient  organization  in  which  it  is 
subsisting,  have  been  both  formed  with  a  capacity 
of  enlarging  into  a  productibility  whose  limits  we 
cannot  fix,68  and  into  a  magnitude  that  sounds  ro- 

67  It  is  rather  remarkable,  that  just  as  European  population  was 
about  to  receive  that  steady  increase  at  the  beginning  of  the  seven- 
teenth century,  which   has  been    since  generally  progressive,  the 
Potatoe  should  have  been  discovered.     This  has  been  as  great  a 
donation  to  mankind  as  the  invention  of  Printing,  the  Cotton  mill, 
or  any  other  social  comfort ;  for  I  observe  from  Sir  John  Sinclair's 
statement,  that  altho  the  proportion  of  meal  in  a  pound  weight  is  but 
one  in  Potatoes,  to  two  and  a  half  in  Wheat,  yet  Oatmeal  is  but  one 
and  a  half,  and  Barley  only  one  and  a  quarter.     But  the  proportion 
as  to  the  quantity  of  nutritive  food  in  either,  turns  to  the  advantage 
of  the  Potatoe  ;  for  he  adds,  that  an  acre  of  land  will  produce,  in 
Potatoes,  2,700  pounds  of  flour,  but  in  Wheat  only  1,300  pounds. 
Thus  the  same  extent  of  ground  produces  in   the  Potatoe  twice 
the  quantity  of  nutritious  aliment  to  that  of  the  Wheat.  But  in  addi- 
tion to  the  flour  of  the  Potatoe,  he  also  asserts,  that  the  other  part 
of  it,  the  fibrous  matter,  can  be  made  into  puddings  with  milk,  and 
into  bread  with  wheat.      Twenty-one  pounds   of  wheaten  flower 
kneaded  with  12  pounds  of  the  fibre  of  potatoes,  will  produce,  when 
well  baked,  38  pounds  of  excellent  bread.  When  we  consider  that 
such  Potatoes  are  the  improved  produce  of  the  petty  half  poisonous 
root  of  South  America,  we   may  perceive  what  great  productive 
powers  and  supplies  may  be  now  lying  dormant  in  other  parts  of 
the  Vegetable  kingdom,  ready  to  become  active  for  human  use, 
when  human  skill  and  diligence  shall  have  explored  and  trained 
them.     Hence  while  the   present  system  of  nature  is  continued, 
mankind  cannot  be  famished. 

68  The  two  stamina  of  the  Orchides  fecundate  8,000  seeds— and 
the  five  of  the  Tobacco  900.     Loud.  Encyc.  22C.     The  quantity  of 
small  seeds  from  garden  flowers  is  well  known.     But  Mr.  Hobson 
found  that  a  thriving  plant  of  the  common  Malva  Sylvatica  yielded 
in  one  Summer  200,000  seeds.     Phil.  Trans.  1743,  v.  42,  p.  3,  20. 
It  has  been  computed,  that  if  all  the  successive  seeds  of  a  single 

K  Fern, 
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LETTER  mantic.69  But  the  number  of  flowers  which  Nature 
«. — ^1 — •  in  her  general  course,  unstimulated  by  art,  prepares 
and  effuses  from  some  trees,  approaches  the  scarcely 
credible  class  of  things.70  These  surprising  multipli- 
cations of  the  living  principle  in  plants,  mark  its  high 
origin ;  and  from  their  baffling  all  human  explication, 
prove  how  little  its  recondite,  yet  powerful,  nature  is 
understood. 

In  the  Alimentary  Plants,  the  great  care  for  pro- 
viding an  ever-succeeding  sufficiency  of  human  sub- 
sistence is  manifested  in  all  regions.  In  some,  the 
same  tree  which  affords  it,  bears  the  produce  of 
different  seasons  on  its  branches. 71  This  pheno- 

Fern,  of  one  peculiar  sort,  were  to  germinate  without  obstacle, 
this  species  would  in  twenty  years  cover  the  whole  globe.  Bull. 
Univ.  1829,  p.  438. 

69  '  Man,  improving  on  nature,  produces  Cabbages  and  Turnips 
of  half  a  hundred  weight,  and  Apples  of  one  pound  and  a  half/ 
Loud.  263 Every  vegetable  product  seems  capable  of  an  en- 
largement that  would  be   incredible,  if  such  things  did  not  fre- 
quently occur.     Thus  we   read  of  a  Strawberry  7  inches  round — 
a  Lettuce  weighing  4  \  pounds — an  Apple  15  inches  round,  weighing 
19  ounces,  another  25  ounces — a  bunch  of  Grapes  weighing  15  pounds 
— a  Mushroom  above  a  yard  round,  and  weighing  nearly  2  pounds 
— a  Pear  of  two  pounds  weight — a  Black  Currant  2£  inches  round 
— a  Gooseberry  3£  inches — a  Melon,  of  superior  flavour,  weighing 
18  pounds — a  Cauliflower  nearly  16  pounds.     All  these  in  the  soil 

and  climate  of  England In  1824,  a  Pear-tree  at  Carluke  in 

Scotland,  thirteen  years  old,  in  the  Spring  protruded  a  number  of 
young  shoots,  which  in  the  same  Summer  bore  fruit,  some  of  this  as 
large  as  that  on  the  elder  branches. 

70  Thus  a  single  spatha  of  the  DATE,  the  chief  food  of  North 
Africa  and  the  Desert,  contains  12,000  male  flowers.     The  Alfonsia 
Amygdalama  has  600,000  upon  a  single  individual ;  while  every 
bunch  of  the   Seje  Palm  of  the  Oronoco,  bears  8,000  fruits.  Lind- 
sey's  Nat.  Bot.  p.  280. 

71  '  The  Bread  Fruit  tree  in  Tahiti  produces  three  and  sometimes 
four  crops  a  year,  and  many  hundreds  of  fruit  at  a  time.    The  seve- 
ral varieties  ripen  at  different  seasons,  so  that  there  are  but  few 
months  of  the  year  in  which  ripe  fruit  is  not  to  be  found  in  the  several 
parts  of  the  island/  Ellis,  Polyn.  1.  p.  357,     The  Cocoa-nut  there  is 

still 
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menon  is  occasionally,  tho  imperfectly,  manifested  LETTER 
in  our  own  country  and  on  our  common  trees;  thereby 
indicating  the  possibility  of  our  imitating  such  extra- 
ordinary successions  of  produce  by  increasing  skill 
and  cultivation.72  But  the  fact  has  been,  that  Nature 
has  always,  under  the  smallest  exertion  of  human 
thought  and  labour,  produced  so  much  more  than 
society  has  wanted,  in  her  vegetable  food,  that  no 
art  has  been  less  studied,  until  lately,  than  that  of 
Agriculture,  and  none  so  little  improved.  No  sti- 
mulus has  been  great  enough  to  urge  mankind  to 

still  more  continual.  Fruit  in  every  stage,  from  its  first  formation 
to  the  full-grown  nut,  may  be  seen,  at  one  time  on  the  same  tree, 
and  frequently  on  the  same  branch.  Ib.  368. 

72  Thus  in  August  1829,  two  Apple  trees  at  Cheltenham  were 
covered  with  blossom,  tho  bearing  at  the  same  time  a  fine  crop  of 
fruit. — In  July  1821,  a  Pear-tree  at  Canterbury  had  a  large  quantity 
of  fruit,  while  the  other  parts  of  it  were  in  full  bloom. — In  the 
same  year,  a  Pear-tree  near  Winchester  blossomed  in  May,  and 
the  fruit  of  that  was  fine  and  full.  It  bloomed  again  in  the  next 
month,  and  the  fruit  reached  the  size  of  an  egg.  In  July,  new 
blossoms  appeared,  which  made  fruit  as  big  as  a  walnut.  In  August, 
flowers  again  emerged,  but  the  produce  was  not  larger  than  peas. 
These  were  nature's  own  exertions,  which  art  might  in  time  pro- 
mote and  make  more  effectual. — In  the  same  year,  an  Apple-tree 
blossomed  three  times,  and  with  ripe  fruit  twice. — Strawberries 
have  had  blossoms  and  good  fruit  twice  in  some  seasons  and  places. 

In  September  1821,  the  Siberian  Crab-tree  before  my  window 
had  an  unusual  quantity  of  its  full  grown  apples,  and  was  then 
also  shooting  out  twenty  fine  white  flowers,  which  were  blossoming 
in  October,  tho  the  leaves  had  nearly  all  fallen  off.  So  in  a  friend's 
garden  near,  an  Apple-tree  was  full  of  fruit,  and  also  of  its  second 
blossoms.  Many  Pear  and  Apple  trees  reblossomed  that  year.  Red 
Strawberries  in  the  same  year  produced  in  October  a  second 
crop  of  ripe  fruit  in  several  places.  They  flowered  fully  in  my  own 
garden,  but  the  fruit  did  not  swell ;  but  they  were  picked  that  Christ- 
mas from  some  other  garden  beds.  At  a  Parsonage  in  Herts,  at  the 
end  of  the  same  December,  the  following  flowers  were  gathered: 

A  white  Rose  bud,  A  large  full-blown  Campanula, 

A  full-blown  red  Rose,  A  Polyanthus  in  flower, 

A  sprig  of  Hawthorn  in  flower,  Purple  Heath  in  flower,  andVioIets. 
Roses  were  flowering  in  other  gardens. 
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LETTER  watch,  and  try,  and  pursue  it  with  the  diligence 
and  scrutinizing  judgment  which  have  so  highly  ad- 
vanced the  Mechanic  arts,  and  effected  such  wonders 
in  the  Sciences.73  Even  still  many  tribes  chuse  to  be 
content  with  Nature's  spontaneous  produce,  which  is 
always  scanty,  as  if  to  compel  our  industry  to  exert 
itself;  altho  the  living  principle  implanted  in  Vege- 
tation, is  quite  ready  to  answer  any  demands  that 
may  be  made  on  its  productive  powers,  by  any  aug- 
mentation of  human  population.74  It  only  requires 
that  human  art  and  industry  should  be  increased  in 
this  branch  of  our  necessities  as  much  as  they  are 
in  the  less  essential  one  of  our  luxuries  ;  and  then 
its  supplies  will  never  be  inferior  to  the  need.  This 
has  hitherto  always  occurred  in  some  degree.  Want 
has  stimulated  the  mind  to  greater  art,  care,  and 
industry,  in  these  northern  climates ;  and  the  supe- 
riority of  their  population,  sustenance,  and  comforts, 
is  visible  to  every  observer.  Enlarging  numbers 
only  magnify  the  effect ;  for  mankind  seem  to  thrive 
and  civilize  in  proportion  as  they  multiply ;  and,  by 


73  Thus  the  Otaheitians  will  not  cultivate  the  valuable  ARROW- 
ROOT, because  it  costs  them  some  trouble.     Tho  capable  of  being 
procured  in  any  quantity,  it  requires  some  labour  to  render  it  fit  for 
food.     On  this  account,  it  was  not  extensively  used  by  them.     It 
formed  rather  a  variety  in  their  dishes  at  public  feastings,  than  an 
article  of  general  consumption.     Ellis,  p.   361.     Their  YAM  also, 
'  a  most  valuable  root,  is  cultivated  to  no  very  great  extent,  from 
the  labour  and  attention  it  requires,  altho  it  is  one   of  their  best 
flavoured  and  most  nutritive  roots/    Ib.  360. 

74  When  the  Tahitians  (Otaheitians)  were  exhorted  to  adopt  the 
comforts  of  Europeans,  they  answered,  *  We  should   like  these 
things  very  well,  but  we  cannot  have   them  without  working ;  that 
we  do  not  like,  and  therefore  would  rather  do  without  them :  the 
Bananas  and  Plantains  ripen  on  the  trees  ;  the  Pigs  fatten  on  the 
fruits  that  fall  beneath  them.     These  are  all  we  want.     Why  there- 
fore should  we  work  ?'  Ellis,  Polyn.  Res.  vol.  1,  p.  451. 
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a  recurrent  action,  to  multiply  again  in  proportion    LETTER 
as  they  civilize  and  prosper.75  * — * — ' 

I  have  taken  this  rather  copious  view  of  the  pro- 
ductiveness of  Vegetable  nature,  and  collected  these 
facts  and  circumstances  for  your  consideration,  be- 
cause until  they  occurred  to  me  I  found  that  I  had 
not  formed  just  notions  on  this  important  branch  of 
the  great  system  of  our  Creation ;  and  the  deficiency 
which  had  subsisted  in  my  own  mind  and  judgment 
may  be  removed  from  yours,  by  the  recapitulation 
and  recollections  into  which  I  have  diverged.  But 
it  only  is  from  an  adequate  adduction  of  particulars, 
that  our  general  views  can  be  either  large  or  full. 
Nature  is  expanded  before  us  every  day ;  but  we 
must  minutely  observe  it,  in  order  to  comprehend  it: 
for  we  have  to  ascend  from  the  phenomena  to  the 
principle,  and  to  infer  the  plan  from  its  execution. 
It  is  thus  we  learn  to  know  the  productive  laws  of 
its  original  system,  by  a  patient  notice  and  accumu- 
lation of  its  ever-evolving  effects. 

But  if  human  ingenuity  has  been  hitherto  dormant 
on  the  vital  point  of  its  bodily  subsistence,  it  is  now 
presenting  us  with  indications  that  it  will  be  indolent 

75  This  is  satisfactorily  illustrated  in  Mr.  Sadler's  publication.  The 
Missionaries  found  that  they  could  make  no  progress  in  civilizing 
the  Tahitians  but  by  causing  wants  to  arise  in  their  minds.  Ellis 
says,  'the  absence  of  all  inducements  to  labour  increased  the  diffi- 
culty. Their  wants  were  few.  Their  desires  were  limited  to  the 
means  of  mere  animal  existence  and  enjoyment.  These  were  sup- 
plied without  much  anxiety  or  effort — and  possessing  these,  they 
were  satisfied/  .  .  .  .  '  All  classes  were  insensible  to  the  gratification 
arising  from  mental  improvement;  to  the  enjoyments  of  social  and 
domestic  life  ;  to  the  comforts  of  home  ;  and  to  the  refinements 
and  conveniences  which  art  and  labour  impart.'  .  .  .  .  '  To  increase 
these  wants,  or  to  make  some  of  the  comforts  and  decencies  of 
.society  as  desirable  as  the  bare  necessaries  of  life,  seemed  the  best 
incitement  to  personal  industry.'  Pol.  Res.  451,  2. 
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LETTER    and  inattentive  no  longer.     Experiments  are  begin- 

< — .,.! /  ning  on  the  long-neglected  art  of  multiplying  human 

food — and  even  of  obtaining  it  from  other  vegetable 
matter,  besides  the  farinaceous  grains  and  roots  of 
nature.  A  German  is  stated  to  have  found  out  the 
means  of  converting  sawdust  into  an  eatable  food.76 
A  medical  gentleman,  near  Manchester,  is  making 
bread  from  turnips,  carrots,  parsnips  and  beet  ;77  and 
a  French  miller  has  ground  and  worked  straw  and 
hay  into  nutritive  bread,78  not  inferior  to  that  which 
the  largest  part  of  the  Continental  multitude  subsist 
on.79  If  it  were  not  for  this  intimation,  we  might 

76  '  Sawdust  may  be  converted  into  substance  like  bread.     It  is 
less  palatable  than  flour  ;  yet  makes  a  wholesome  bread,  digestible, 
and  highly  nutritive/  Dr.  Prout's  Account  of  Professor  Autenricht's 
Experiments,  in  Phil.  Trans.  1827,  p.  381.     Hersch.  65. 

77  The  public  papers  of  March  1830,  stated  that  Mr.  Gouldson  had 
discovered  a  mode  of  separating  and  preparing  the  farinaceous  part 
of  such  bulbous  roots  as  Turnips,  Carrots,  Parsnips,  Beet,  &c.  and 
of  converting  it  into  a  fine  flour.     After  two  years  experiment,  he 
has  now  obtained  a  patent.     He  declares  that  he  really  produces 
good  and  nutritious  bread,  equal,  both  in  quality  and  colour,  to  the 
finest  white  wheaten  bread.     The  quantity  of  farina  to  be  obtained 
from  the  roots  grown  upon  any  given  quantity  of  ground,  compared 
to  that  produced  from  the  ears  of  Wheat  on  the  same  space,  is 
increased,  he  says,  at  least  twenty  times. 

78  This  last  discovery  is  thus  noticed  in  a  highly  respectable  French 
periodical  work  devoted  to  the  sciences.     '  Chance  led  a  miller  in 
the  Cote  d'Or,  to  discover  the  means  of  converting  STRAW  into  a 
farine  of  pretty  good  quality.    Lately  the  Due  d'Angoul£me,  passing 
thro  Dijon,  tasted  some  small  loaves  made  of  it,  and  took  some  to 
show  the  King.     It  was  M.  Maitre,  founder  of  the  agricultural  esta- 
blishment of  Viloffe,  near  Chatillon,  who  first  discovered  it.    He  has 
since  found  that  not  only  the  straw  of  corn  and  other  grains  may  be 
made  into  flour ;  but  that  hay,  and  the  stalks  of  Trefoil,  Lucerne 
and  Sainfoin,  are  also  convertible.    Flour  from  these  last,  he  gives 
to  his  sheep  and  lambs.     Bull.  Univ.  June  1830,  p.  157. 

79  The  Moniteur  in  May  1830,  mentioning  that  Wheat  Straw, 
chopped  and  ground,  yields  a  flour  that  was  coarse,  but  agreeable 
and  nutritious  ;  added,  that  its  bread  was  superior  to  the  common 
bread  used  by  the  lower  orders  on  the  Continent. 
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think  that  these  inventions  would  only  bring  us  back    LETTER 
to  the  state  of  ruder  times,  when  human  subsistence  » — ^1 — / 
was   of  this  coarser  kind — enough  to  support  what 
was  then  deemed  comfortable  life,  but  not  to  give  it 
the  pleasure  and  the  improvement  of  superior  food  ; 
for  there  is  a  food,  and  a  course  of  prudent  diet, 
which  is  more  favorable  to  the  intellectual  energies 
and  to  the  moral  sensibilities  than  any  other.     This 
seems  to  be  in  the  golden  mean,  between  deprivation 
and  exuberance. 

'  Spare  fast  that  with  the  Gods  doth  diet' 

was  the  experience  and  the  encomium  of  our  Milton ; 
and  a  moderate  use  of  selected  and  improved  articles 
of  sustenance  may  give  the  strongest  wing  to  genius, 
and  the  sweetest  temper  to  the  habitual  spirits.  But 
the  most  essential  condition,  in  a  daily  enlarging 
population,  is  a  sufficiency  of  that  which  will  support 
bodily  strength,  and  nourish  the  vital  principle.  The 
simplest  food  will  always  do  this ;  and  if  all  Vege- 
table produce  can  be  made  so  to  act,  and  yet  be 
palatable,  the  inventor  of  such  conversions  will  be  a 
benefactor  to  mankind.  Wheaten  bread  is  a  desirable 
enjoyment — but  other  vegetable  food  cannot  be  un- 
pleasant, since  our  ancestors  lived  on  barley  cakes  ; 
the  Russian  still  enjoys  his  hard  black  rye  bread  ;  the 
Scotch  love  their  gratifying  oatmeal ;  and  the  Irish- 
man his  potatoes.  The  ancient  Greeks  about  Hesiod's 
abode  used  Mallows  and  the  Daffodil.80  Even  acorn 
food  is  yet  palatable  to  some  people,  who  might  have 


30  Hesiod  exclaims  in  his  monitory  advice  to  his  brother,  '  Fools ! 
they  neither  know  how  much  the  half  maybe  better  than  the  whole ; 
nor  how  great  a  benefit  there  is  in  the  Mallow  and  the  Daffodil. 
Epy.  40,  1. 
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LETTER    corn  if  they  would  cultivate  it.81  Some  nations  can  be 


IV. 


content  with  far  worse  materials  of  nutriment,82  and 
others  resort  to  what  we  should  most  zealously  re- 
ject.83 Now  we  find  that  even  DRY  BOXES  may  be 
made  serviceable  as  human  food.84  But  the  number 

81  Thus  Captain  Beecliy  mentions  of  the  Indians  he  saw  in  Cali- 
fornia, that  they  cultivate  no  land ;  but  '  Acorns,  which  abound, 
constitute  their  principal  food.  They  bake  them,  and  bruise  them 
between  two  stones  into  a  paste,  which  will  keep  dried  until  the 
following  season/  Voyage  to  Pacific. ...  So  Desfontaine  remarks 
on  the  people  of  the  Atlas  Mountains  between  Algiers  and  Morocco : 
*  They  have  Oaks,  on  whose  acorns  a  number  of  the  inhabitants  of 
these  cantons  subsist/  Bull.  Univ.  1830,  p.  469. 

68  In  New  Zealand,  the  Fern  root  furnishes  a  principal  part  of 
the  food  of  the  common  people,  at  some  seasons  of  the  year/  Ellis, 
Polyn.  Res.  v.  1.  p.  34. . .  At  various  times  in  Europe,  when  scanty 
harvests  pressed,  the  poorer  of  the  poor  have  made  their  bread  of 
Fern  roots.  Evelyn  notices,  that  Burrs  and  Thistles  have  been  used 
for  human  food.  Bruised  thistles  have  been  often  given  to  horses 
in  France,  who  have  fattened  on  them.  .  .  .The  Laplanders,  when 
pressed,  make  bread  from  one  of  their  Mosses.  .  .  .In  France,  in 
1817,  the  continued  rains  of  the  preceding  summer  having  prevented 
the  corn  from  ripening  in  one  of  the  departments,  the  people  for 
several  weeks  before  the  next  harvest  were  reduced  to  live  solely 
on  herbaceous  vegetables,  as  Goats-beard,  Wild  Sorrel,  Nettles, 
Thistles,  Beantops,  and  leaves  of  trees  :  these  were  chopped  up, 
boiled  and  mashed:  if  too  old  to  be  so  eaten,  the  juice  or  pulp  was 
expressed  from  them.  But  not  being  accustomed  to  such  food,  the 
continued  use  of  it  produced  in  many  a  species  of  dropsy.  Journ. 

Phys.  Experim.  1822 In  the  scarcity  in  Ireland  in  1818,  Nettles 

and  all  other  esculent  herbs,  with  the  coarsest  bran,  were  resorted 
to  for  food.  This  also  produced  feverish  illnesses. 

83  The  natives  of  New  Holland  are  estimated  at  three  millions,  yet 
'  Agriculture  is  unknown  among  them.     Their  food  is  frequently 
scanty  and  loathsome,  consisting  sometimes  of  grubs  and  reptiles 
taken  in  the  hollow  or  decayed  trees  of  the  forest/   Ellis,  Polyn . 
Res.  p.  22.     Here  man  will   not   help    himself.     Many  uncivilized 
people  will  not  cultivate  the  earth.  Their  deficiencies  of  subsistence 
are  therefore  their  own  wilful  fault.     They  prefer  any  privation  to 
personal  labour. 

84  *  Dry  bones  may  be  converted  to  nutriment  by  steam,  or  by  a 
cheap  acid/    Dorcet,  Ann.  d'liidustrie,  Feb.  1829.     Hersch.  p.G5. 
This  reminds  me  of  what  I  read  at  seventeen,  of  Papin's  Digester 
dissolving  bones  into  an  animal  jelly,  in  our  worthy  and  ingenious 

Oliver 
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of  new  things  made  from  Vegetables  only,  in  the  last    LETTER 
twelve  months,  not  only  amuse  us  as  we  read  of 
them,  but  contribute  to  illustrate  the  utilities,  both  for 
food  and  conveniences,  that  are  yet  additionally  de- 
rivable from  them.85    All  these  facts  lead  us  to  one 


Oliver  Goldsmith's  Animated  Nature.     By  this  and  by  his  other 
works,  he  then  gave  me  too  much  pleasure  to  be  easily  forgotten. 

85  Thus  M.  du  Chatellier  announces  that  he  has  discovered  the 
means  of  so  preparing  all  the  leaves  of  trees  and  plants  as  to  make 
them  excellent  TOBACCO  ;  especially  the  Nut  and  Vine.  The  powder 
is  as  sternutatory  as  the  Nicotian,  but  does  not  produce  the  vertigo 
which  Tobacco  snuff  occasions.  Bull.  Un.  1830,  p.  342.  .  .  .So  ano- 
ther, with  the  aid  of  a  little  malt,  makes  what  he  terms  good  BEER 
from  Potatoes.  Ib.  348. . .  .A  gentleman  of  Vienna  has  found  that 
Elderberries,  in  equal  quantities,  yield  more  BRANDY  than  the  best 
Wheat.  Ib.  p.  121. .  .  .Another  disserts  on  the  ad  vantages  of  feeding 
CATTLE  on  the  leaves  of  the  Elm,  Accacia  without  thorns,  Ash  and 
Poplar.  Ib.  p.  224.  . .  .Another,  by  hand-nets  with  bags,  caught  from 
his  corn  five  bushels  of  GRASHOPPERS,  which  he  boiled.  They 
turned  red,  and  made  a  friand  repas,  a  delicious  repast  to  his  PIGS. 
Ib.  1829,  p.  235. .  .  .Another  experimenter  found  that  SweetPotatoes 
would  form  wort,  ferment  and  make,  like  malt,  good  beer,  in  flavour 
exactly  like  ale  made  from  malt. . .  .Another  raised  on  light  lands, 
that  grew  only  327  bushels  of  Potatoes  on  the  acre,  640  bushels,  on 
the  same  space,  of  JERUSALEM  ARTICHOKES,  which  the  young  calves 
eat  with  rapidity,  and  improved  upon  ;  so  did  horses  and  sheep,  and 
pigs  too,  but  not  till  boiled  or  steamed.  Farm.  Journ.  1829. .  .  .The 
seeds  of  GRAPES,  pressed  and  boiled,  furnish  a  liquid  very  like  that 
of  COFFEE,  and  much  used  for  it  in  Germany.  The  seeds  of  the 
Yellow  Iris,  roasted,  are  also  declared  by  Dr.  Johnson  to  make 

excellent  coffee The  seeds  of  FOREST  BROOM  are  said  to  have 

the  same  quality.  Public  Papers,  1829. ..  .Lately  we  have  heard 
that  the  Vapour  from  all  baked  bread  has  been  collected  into  an 
ardent  spirit  somewhat  resembling  Gin.  It  is  also  now  found  that 
good  BEER  may  be  made  from  West  India  MOLASSES.  Fourteen 
pounds  of  these  are  mixed  with  eleven  gallons  of  water,  and  boiled 
for  two  hours  with  six  ounces  of  hops,  and  a  tea-cup  full  of  yeast  is 
added  when  cold ;  and  if  it  be  left  to  ferment  sixteen  hours,  and  then 
put  into  a  cask,  we  are  told  that  within  nine  days  it  will  be  as  strong 
as  London  Porter.  But  the  coarsest  BROWN  SUGAR  is  said  to  make 
still  better  beer  than  the  Molasses.  Thus  there  seems  no  end  to 
the  valuable  matter  which  Vegetables  may  by  art  and  labour  be 
made  to  yield  for  human  use. 
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LETTER    and  the  same  conclusion,  that  no  population  that  will 
/  think  and  labour,  however  numerous,  can  ever  starve 
from  continued  want,  under  the  present  system  of 
Vegetable  nature.  The  Great  Author  may  chuse,  thro 
His  atmospherical  agencies,  to  disappoint,  by  occa- 
sional vicissitudes,  the  expectations  of  his  intelligent 
creatures,  when  they  are  forgetting  the  primal  Cause 
and  Giver  of  all  that  they  are  enjoying — but  these 
are   only  temporary  and  partial  corrections.      The 
principles  of  Vegetable  nature  never  alter — nor  has 
their  produce  ever  in  any  age  universally  failed.   By 
commercial  or  benevolent  intercourse,  we  can  there- 
fore always  assist  each  others  needs,  when  these 
assumed  or  permitted  interruptions  occur  in  any  par- 
ticular district  or  country,  as  we  have  done  more  than 
once  to  Ireland — and  also  to  Hindostan.    Their  rice 
at  times  has  failed  in  parts   in  the  one,  and  their 
potatoes  in  the  other — but  the  rest  of  the  world 
were  at  the  same  time  enjoying  their  usual  plenty. 
Hence  in  no  case  have  mankind,  at  any  period,  been 
under  the  danger  of  generally  perishing  for  want  of 
sustenance ;  nor  under  the  universal  laws  of  Vege- 
table nature,  as  established  at  the  Creation,  and  still 
continuing,  can  such  a  catastrophe  at  any  time  occur. 
A  special  miracle  of  annihilating  displeasure  can 
alone  produce,  under  our  present  system  of  being, 
a  desolation  of  this  nature.    Away,  then,  with  all  the 
dread  and  spectres  of  human  starvation  from  multi- 
plied population.    Let  Religion  improve  and  guide 
our  social  spirit ;  let  Wisdom  characterize  our  Laws, 
and  Integrity  conduct  their  administration  ;  let  en- 
lightened Policy  and  sound  Moral  Principle  super- 
intend and  regulate  and  assist,  the  distribution  and 
individual  acquisition  and  application,  of  what  nature 
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will  always  sufficiently  produce  generally  for  all ;  LETTER 
let  reasonable  diligence  and  care  have  always  the 
means  of  obtaining  what  is  fairly  needed ;  and  let 
Nations  have  intercourse  with  each  other  as  un- 
restricted as  the  public  welfare  will  allow  ;  let  due 
recollections  of  the  Great  Benefactor  of  all  accom- 
pany with  these  provisions  our  daily  life ;  and  no 
portion  of  mankind,  by  whatever  multiples  they  may 
increase,  will  ever  find  that  they  are  overpassing  the 
productivity  of  nature,  nor  will  ever  be  destroyed  by 
its  defective  supply.  Dryden  exclaims  of  himself— 

' 1  live  a  rent-charge  upon  Providence.' 
So  do  we  all — we  are  all  a  rent-charge  upon  our 
Maker's  care — but  if  we  duly  feel  this  truth,  and 
conduct  ourselves  conformably  to  the  impression,  we 
shall  find  that  it  is  such  a  rent-charge  as  will  never 
be  left  in  arrear,  but  be  always  punctually  and  mu- 
nificently discharged.  Such  has  been  my  personal 
experience,  without  any  native,  peculiar,  or  other 
advantages,  beyond  those  which  are  common  to  us 
all.  Such,  I  hope,  will  be  yours ;  and  such  your 
Verdict,  at  the  same  mature  age,  on  that  benign 
administration  of  Earthly  affairs,  under  which  we 
are  both  living,  and  by  which  we  and  all  are  hourly 
benefited. 
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LETTER    V. 

DIVINE  KINDNESS  IN  THE  FLOWERS  AND  FRUITS— NO 
SPONTANEOUS  PRODUCTION  OF  PLANTS— THEIR  REPRO- 
DUCTIVE SYSTEM. 

LETTER  MY  object  in  the  preceding  LETTER  has  been,  as  it 
will  be  in  the  continuation  of  the  subject  in  this,  to 
select  and  notice  those  phenomena  of  the  Vegetable 
Kingdom,  which  will  give  you  a  just  and  enlarged 
idea  of  the  principles  on  which  it  has  been  formed, 
and  of  the  peculiar  nature  which  has  been  purposely 
assigned  to  it.  It  is  necessary  that  we  should  have 
right  notions  of  the  system  on  which  our  Earth  has 
been  framed,  and  of  the  plan  and  purposes  of  all  its 
departments,  in  order  to  perceive  what  the  Divine 
Mind  has  intended  by  our  terrestrial  creation,  and 
thereby  to  judge  more  soundly  on  the  great  compo- 
nent whole.  This  knowlege  will  assist  us  to  appre- 
ciate His  ends  and  operations  in  the  course  of  nature 
which  He  has  established,  and  in  the  direction  and 
application  of  His  providential  economy  to  ourselves, 
as  well  as  to  our  inferior  fellow-creatures.  The 
more  fully  we  know  and  the  more  justly  we  think 
on  the  Vegetable  and  Animal  Kingdoms,  we  shall 
be  the  better  prepared  to  comprehend  the  principles 
and  the  history  of  His  dealings  with  the  Human 
Race.  This  World  is  manifestly  not  our  world  only. 
We  are  linked  in  it  with  innumerable  fellow-beings, 
of  very  varying  kinds  and  qualities.  They  are  co- 
tenants  with  us  of  our  common  Earth.  We  cannot 
live  in  it  without  their  association  and  services. 
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Relations  therefore  subsist  unceasingly  between  us,    LETTER 

which  cannot  be  destroyed  without  destruction  to  < J- 

ourselves ;  and  from  this  view  of  the  real  state  of 
things,  it  is  an  object  of  great  intellectual  interest 
and  importance  to  become  acquainted  with  the  most 
material  phenomena  of  these  classes  of  animated  na- 
ture, however  dissimilar  and  subordinate  they  seem 
to  be  to  our  more  gifted  Order.  Do  not  therefore 
think  me  tedious  if  I  particularize  a  few  more  facts 
on  this  curious  subject,  with  such  reflections  as  have 
arisen  on  a  mature  consideration  of  them. 

From  all  the  circumstances  thus  far  enumerated, 
we  may  infer — 

That  the  Vegetable  classes  have  been  created  upon 
a  system  of  progressive  improvability — and  also  of 
an  indefinite  productiveness,  which  can  be  increased 
to  the  utmost  extent  of  any  probable  human  demands 
upon  it. 

That  the  application  of  human  skill,  care  and  dili- 
gence to  educe  these  beneficial  results,  has  been 
made  the  condition  of  their  appearing;  but  that  these 
valuable  qualities  will  never  be  exerted  in  vain  on 
this  interesting  Order  of  beings. 

That  human  welfare  and  comfort  have  been  a 
principal  object  of  the  Creator  in  designing  and  pro- 
ducing His  Vegetable  World,  tho  it  has  been  also 
made  subservient  to  animal  subsistence ;  and  that 
these  are  peculiarly  connected  with  the  cultivation  of 
it.  Animal  food  leads  to  the  animal  habits  of  hunt- 
ing and  pasturage ;  both  of  which,  tho  pleasing  as 
occasional  employments,  yet  when  made  the  charac- 
ter and  chief  pursuits  of  a  tribe  or  nation,  tend  to 
animalize  our  nature  and  arrest  our  social  progress. 
Ancient  Scythia,  and  the  modern  Tartars  and  Arabs, 
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LETTER  and  North  American  Indians,  are  commentaries  on 
this  principle.  Agriculture  and  gardening,  and  their 
consequential  occupations,  accustom  the  human  mind 
to  the  quiet,  patient,  contented,  domestic,  social  and 
civilizing  habits,  on  which  human  happiness  and 
improvement  mainly  depend. 

The  Vegetable  Kingdom,  in  its  varied  flowers, 
foliage,  stems  and  graceful  and  delicate  expansions ; 
in  its  playful  branches  and  gentle  movements,  and  in 
its  multiplied  fruits  and  useful  products  of  numerous 
sorts  and  of  universal  application,  display  a  peculiar 
goodness,  liberality  and  kindness  in  the  Divine  Mind 
towards  His  human  race — a  desire  to  please,  to  inte- 
rest and  to  amuse  us  with  the  most  innocent,  con- 
tinual, accessible  and  gratifying  enjoyments.  For, 
plants  peculiarly  address  themselves  to  three  of  our 
most  used  senses — the  taste,  the  smell,  and  the  sight; 
while  the  ear  is  also  soothed  by  the  whispering  of 
the  branches,1  and  the  touch  by  the  softness  of  the 
verdant  and  floral  foliage,  and  of  most  of  the  fruits. 
We  see  that  the  consolidated  wood  supplies  us  with 
numerous  conveniencies  of  private  and  public  use ; 
and  from  plants  has  arisen  that  most  needful  and 
comfortable  of  all  things  beyond  the  limits  of  the 
torrid  zone — the  grateful  warmth  and  use  of  our  do- 
mestic fires.  Even  in  this  respect  we  may  perceive 
that  there  has  been  a  benevolent  foresight  and  pro- 
vision specially  exerted,  in  order  that  this  daily  com- 

4  As  school-boys,  we  have  all  felt  how  truly  and  how  sweetly 
Theocritus  sang — 

A$v'  ri  TO  \^i9vpLffp,a  Kal  a  TTITVQ,  aiTroXe,  rtjva 
'A  TTOTI  TCUQ  Trayaiffi,  jjieXiadtrai. 

Sweetly  the  whispering  leaves  and  waving  pine 
Melodious  sound  among  these  fountain  rills.  Idyll.  1. 
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fort  might  continue  to  accrue  to  us,  after  our  dif-  LETTER 
fusing  population  should  have  levelled  the  forests  v — J — > 
which  supplied  the  fuel.  Buried  in  the  earth  just 
deep  enough  to  remain  unknown  till  wanted,  that 
primeval  vegetation,  which  was  overwhelmed  and 
uprooted  by  the  deluge,  has  during  its  long  sepulture 
become  converted  into  bituminous  coal,  sufficient  to 
yield  us  fire  for  all  our  purposes,  tho  every  wood 
should  be  consumed,  and  mankind  last  for  more  ages 
than  they  are  likely  to  continue.2  In  this  beneficial 
supply  of  a  mineral  so  invaluable,  we  have  an  in- 
stance of  a  great  destruction  directed  by  a  prospective 
benevolence,  to  prepare  and  produce  for  a  future 
age,  one  of  the  kindest  additions  to  human  comfort. 
What  a  demonstration  of  the  most  deliberate  good- 
ness presiding  amid  the  most  awful  displeasure ! 

It  is  of  peculiar  importance  to  our  reasoned  com- 
fort— to  that  happiness  which  we  derive  from  our 
intellectual  convictions — that  we  possess,  in  the  beau- 
ties and  blessings  of  the  Vegetable  creation,  such 
universal  and  exuberant  witnesses  to  us,  of  the 
benignity  and  philanthropy  of  the  Divine  Creator. 

2  COAL  has  been  hitherto  found  most  extensively  in  the  British 
Islands  :  the  next  in  importance  is  near  Liege.  It  is  also  in  Misnia, 
Hungary,  Silesia,  Bohemia,  Upper  Styria,  and  France.  It  has 
been  discovered  in  America  in  various  parts,  and  also  in  China, 
the  Birman  Empire,  Great  Tartary,  and  New  South  Wales. — *  It  is 
probable  that  nothing  is  yet  wanting  in  many  other  parts  of  the 
world,  but  knowlege,  industry,  wealth,  and  the  stimulus  of  want,  to 
prove  that  it  is  a  far  more  common  substance  than  it  has  hitherto 
appeared  to  be.'  Dr.  M'Culloch,  Geol.  v.  2.  p.  308.  Thus  it  is 
almost  every  where  made  and  kept  ready  to  come  to  human  know- 
lege and  use  in  each  country,  as  soon  as  it  shall  be  wanted  ;  and  if 
any  one  district  does  not  possess  it,  that  can  be  abundantly  sup- 
plied by  its  neighbours  who  abound  with  it.  Such  has  been  the 
extraordinary  provision  made  for  human  enjoyment,  as  it  was  fore- 
seen it  would  be  wanted.  It  is  disclosed  to  human  search,  just  at 
the  times  when  the  discovery  is  most  serviceable. 
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They  not  merely  reveal  His  general  goodness,  but 
a  real  love  and  sympathy  towards  mankind — a  per- 
sonal kindness  to  us,  intending  to  be  so  and  acting 
as  such  merely  to  please  us.  The  flowers,  fruits  and 
foliage ;  the  forms,  qualities  and  motions,  of  nature's 
verdant  kingdom,  in  all  their  luxuriant  diversities, 
have  been  purposely  made  what  they  are,  purely  to 
give  us  the  pleasure  they  excite,  and  the  benefits  they 
convey  ;  for  if  our  mere  subsistence  had  been  alone 
His  object,  we  see  that  grass,  hay,  straw,  acorns,  and 
sawdust,  would  have  answered  that  purpose.  What 
the  Savage  lives  upon  in  full  strength  and  activity, 
every  child  of  man  could  subsist  on;  and  be  as 
happy  as  all  the  animated  tribes  appear  to  be.3  But 
He  has  not  so  dealt  with  us.  We  never  act  towards 
each  other,  in  our  kindest  moments,  with  that  in- 
ventive, foreseeing,  and  persevering  benevolence, 
which  has  been  exerted  by  our  Maker  in  the  forma- 
tion of  His  Vegetable  system  :  and  this  benefaction 
is  still  in  all  regions  reproduced  at  every  vernal  and 
autumnal  season.  But  not  one  single  plant  or  flower 
could  have  existed,  unless  its  qualities  and  products 
had  been  specially  designed  and  resolved  upon  be- 
forehand, and  the  needful  consideration  exerted,  as 
to  what  variation  of  means  and  organization  would 
occasion  the  specific  result.  Every  flower  we  handle, 
is  an  evidence  to  us  of  this  particular  anteceding 

3  How  little  and  how  simple  a  diet  would  have  supported  human 
life  in  comfort  and  activity,  we  see  from  this  passage  :  '  A  LAPLANDER 
will  go  thirty  miles  thro  swamps  and  rocks  ;  take  a  draught  of  milk, 
sleep  in  his  wet  clothes,  and  rise  the  next  morning  as  fresh  as  when 
he  began  his  journey/  Everest's  Journ.  thro  Norway.  Mr.  E. 
speaks  warmly  of  the  Laplanders'  high  state  of  health  and  spirits  ; 
which  he  ascribes  to  their  total  absence  of  mental  anxiety,  to  their 
few  and  simple  wants,  and  to  their  hardy  habits.  Ib. 
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deliberation,  and  therefore  of  the  kindness  to  man-   LETTER 
kind  which  suggested  it.    Without  the  generous  in- 
tention to  give  us  pleasure,  abstracted  from  all  be- 
nefit to  Himself;  and  without  the  special  resolution 
to   vary  and  multiply  it ;    and  without  the  actual 
exertion  of  lavish  imagination  to  devise  the  distinct 
form  and  nature ;  and  without  the  previous  combi- 
nation and   perception  of  the  means  that  must  be 
employed  to  bring  it  into  being,  with  all  its  proper- 
ties and  effects  ;  not  a  single  flower,  not  one  plant 
or  tree  could  have  existed.     And  yet  they  have  all 
been  created  with  such  an  exuberance,  that  not  only 
every   peopled   country  swarms  with  its  own  beau- 
ties   and  benefits  of   this  description  ;  but  heaths, 
and  deserts,  and  uninhabited  islands,  and  mountains 
scarcely  accessible,  have  been  made  to  have  their 
peculiar  and  interesting  vegetation,  tho  not  imme- 
diately used  by  man ;  as  if  it  had  been  foreseen  that 
no  place  would  be  so  forlorn  or  repulsive,  but  that 
the  curiosity,   or  occupations,  or  vicissitudes,  of  so- 
ciety, would  be  at  all  times  urging  some  individuals 
to  explore  it.     When  they  do  so,  they  see  the  new 
indications  of  their  Creator's  existence  and  providing 
care ;  and  often  transplant  to  their  own  homes  and 
countries  whatever  they  find  useful,  or  admire.    We 
know  that  this  has  been  done.     Travellers  have  at 
various  times  pervaded  such  localities  ;  and  Botanical 
Students  have  been,  and  are,  searching  the  farthest 
recesses  and  deepest  solitudes  of  the  World,  to  dis- 
cover and  make  known  to  their  contemporaries  the 
yet   unseen  treasures  of  this  department  of  the  Di- 
vine Creation.4    Even  the  bleakest  and  most  barren 

4  The  perilous  precipices  and  towering  peaks   of  the  Alps,  the 
Atlas,  the  Ararat,  the  Balkan,  the  Andes,  and  the  Himalaya,  have 

been 
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LETTER  extremeties  of  earthly  soil,  where  frost  and  snow 
. VJ ^  and  desolation  seem  to  have  fixed  their  stern  domi- 
nion, have  been  visited,  and  their  plants  examined.5 
Linnaeus  found  the  provident  liberalities  in  the  home 
of  ice  and  snow  ; 6  and  some  of  our  best  virtues  are 
there  the  companions  of  what  we  should  call  extreme 
poverty,  but  which  they  find  full  of  comfort.7  Nor 

been  repeatedly  visited  for  the  purpose  of  exploring  their  vegetable 
species.  Tournefort,  Saussure,  and  Humboldt,  were  among  the 
earlier  leaders  ;  but  a  long  train  of  followers  have  since  emulated 
their  spirit,  labours,  and  scientific  abilities.  The  Deserts  of  Africa, 
the  Pampas  and  Forests  of  South  America,  inhospitable  Japan  and 
jealous  China,  have  now  been  traversed  by  the  resolute  activity  of 
the  ardent  naturalist.  Such  intellectual  energy  confers  more  real 
honor,  both  on  the  individuals  and  on  their  nation,  than  any  mili- 
tary exploits,  altho  these  may  have  their  occasional  uses  or  neces- 
sities. But  these  are  always  to  be  lamented,  even  when  most 
expedient ;  while  Science,  if  not  separated  from  its  Great  Founder, 
enables  us  more  and  more,  as  Milton  says  of  Mirth  to  Liberty, 
To  live  with  her  and  live  with  thee 
In  UNREPROVED  pleasures  free.  Allegro. 

5  Thus  even  New  Shetland  towards  the  confines  of  the  Antarctic 
Pole  has  been  visited,  and  its  Vegetable  state  described.  The  account 
is  worth  remembering,  as  one  of  the  simplest  conditions  of  Vege- 
table nature  in  its  earliest  and  humblest  commencement.    *  The  land 
is  naked  and  sterile,  with  no  trace  of  plants.     In  a  few  places,  a 
very  small  moss  is  with  difficulty  discerned.     A  Lichen,  the  same 
as  those  on  the  heights  of  Cape  Horn,  comprises,  with  a  few  Marine 
Plants,  the  Botany  of  New  Shetland/    Ed.  Journ.  Science. 

6  I  particularly  allude  here  to  the  Boetula  in  the  icy  regions  of 
the  Arctic  Pole,  which  is  not  less  beneficial  and  grateful  to  the 
Laplander,  than  the  Cocoa-nut  tree  to  the  South  Sea  Islander,  or 
the  Date  tree  to  the  restless  Bedouin  of  the  arid  desert.     Linnasus 
is  particularly  eloquent  and  interesting  in  his  description  of  the 
Boetula,  or  the  Birch  Tree.     He  saw  and  felt  its  uses,  when  he  was 
exploring  these  abodes  of  frost  and  privation. 

7  Mr.  Everest  says  of  the  bleak  NORWAY,  '  I  have  often  felt  that 
I  could  live  and  die  contented  among  its  rocks  and  woods  and  dales, 
in  the  midst  of  its  quiet  and  virtuous  people.     No  one  ever  left 
Norway  without  regret.     It  is  a  country,  in  many  parts  of  which  a 
child  might  walk  about  with  a  bag  of  gold,  and  no  one  would  molest 
him  :  where  the  stranger,  by  day  or  by  night,  may  knock  at  any 
door  he   comes  to,  and  be  welcome/     Yet  he  describes  them  as 

'  destitute 
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can  the  philanthropy  of  this  unexhausted  beneficence  LETTER 
be  either  doubted  or  denied.  It  is  most  special  love 
to  Man— for  Brutes  have  not  his  enjoyment  from  it. 
The  bird,  and  the  insect,  and  the  quadruped,  give  us 
no  percepible  indication  that  they  are  sensible^of  the 
beauties  which  delight  our  eyesight,  and  which  charm 
us  by  their  fragrance.  Unless,  then,  our  World  be 
inhabited  by  an  invisible  race  of  beings, — Fairies, 
Genii,  Sylphs,  or  Spirits—there  are  no  intelligent 
beings  but  ourselves,  to  feel,  to  value,  and  to  be 
regaled  with  the  loveliness  of  Vegetable  nature.  It 
has  therefore  been  made  specially  and  exclusively 
for  us ;  and  in  this  view  it  is  an  unceasing  testi- 
mony, that  the  Grandest  and  Mightiest  of  all  Beings 
is  the  greatest  and  kindest  Philanthropist  that  exists, 
and  has  been  studiously  careful  to  exhibit  to  us  that 
He  is  so.8 

And  what  an  exhilarating  consolation  is  this  !  For 
who  is  this  Being,  that  so  condescends — who  thus 
reveals  Himself  to  us  with  features  and  feelings  and 
qualities  so  gracious  and  so  amiable  ? — nothing  less 

'  destitute  of  every  comfort/  With  one  large  bed,  like  a  deal  box, 
into  which  they  all  creep,  some  straw  is  spread  at  bottom,  and 
sheep-skins  serve  for  covering.  Their  wainscots  are  composed  of 
trees,  with  moss  stuffed  in  the  chinks ;  and  in  some  houses,  the 
whole  stock  of  utensils  were,  one  large  pot,  an  axe,  one  knife,  and 
half  a  dozen  wooden  bowls  and  spoons.  Still  they  were  very  happy. 
'  We  usually  found  two  or  three  religious  books  in  every  house.' 

Ever.  Journ.  Norw. 
8  Young's  just  lines  deserve  to  be  recollected: 

What,  then,  art  THOU  ?  By  what  name  shall  I  call  Thee? 

Knew  I  the  name  devout  Archangels  use  ; 

Devout  Archangels  should  the  name  enjoy 

By  me  unrivalled.     Thousands,  more  sublime  ; 

None,  half  so  dear,  as  that,  which  tho  unspoke, 

Still  glows  at  heart.     O,  how  Omnipotence 

Is  lost  in  Love  !  Thou  great  PHILANTHROPIST  ! 

Father  of  Angels !  but  the  FRIEND  OF  MAN.  Night  4. 

L2 
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LETTEU    than    uncontrollable  and  irresistible  Omnipotence  ! 

" — s" — '  Nothing  could  be  more  terrible  —  nothing  more 
dreadful  to  us  and  to  all  sentient  nature,  than  a  Being 
of  His  absolute,  unlimited,  and  almighty  potentiality, 
if  He  were  not  as  good  and  gracious  as  He  is  infi- 
nitely powerful.  Nor  would  even  general  or  abstract 
goodness  avail  us.  Each  human  individual  is  so 
petty  an  object,  compared  with  such  stupendous  ma- 
jesty, that  it  cannot  but  be,  at  all  times,  a  subject  of 
infinite  importance,  whether  the  Lord  of  such  multi- 
tudes of  beings  will  be — is — or  means  to  be — benign 
and  kind  to  us  ?  He  answers  this  awful  question  to 
us  all  by  His  Vegetable  Creations.  Would  a  tyrant 
have  produced  them  ?  Could  they  have  arisen,  if  He 
had  been  indifferent  toward  us  ? — if  we  had  not  been 
the  objects  of  His  kindest  forethought  and  most 
elaborate  care  ?  No — His  benevolent  philanthropy 
comes  to  us  with  an  expressive  voice,  and  in  a  per- 
sonal visitation,  in  every  sweet  flower  and  pleasing 
foliage  around  us — in  every  fruit  and  food  that  de- 
light our  taste  or  refresh  our  bodily  necessities.  They 
are  manifestly  intended  to  have  this  effect,  or  they 
would  not  have  been  thus  created.  It  is  us  whom 
they  benefit, — not  their  Great  Provider;9  and  the 
special  means  that  must  have  been  originally  put  in 
action  and  kept  in  efficacious  energy  for  the  unceas- 

9  The  Poet  again  combines  eloquence  and  poetry  and  truth  in  all 
their  richness,  when  he  exclaims — 

O  thou  great  Arbiter  of  life  and  death  ! 
Nature's  immortal,  immaterial  Sun  ! 
Whose  all-prolific  beam  late  called  me  forth 
From  darkness,  teeming  darkness  where  I  lay, 
The  worms  inferior  :  high  to  bear  my  brow  ; 
To  drink  the  spirit  of  the  golden  day, 
And  triumph  in  existence  ! — and  couldst  know 

No  MOTIVE,    BUT  MY  BLISS.  -      -  Night  4. 
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ing  perpetuation  of  their  races,  and  for  their  con-  LETTER 
tinued  revival  to  us,  are  equal  assurances  to  us,  that  v — ^ — » 
the  same  feelings  which  prompted  their  first  fabrica- 
tion, are  still  predominating  in  the  Divine  mind,  and 
will  be  there  abiding  and  influencing  it  towards 
us,  as  long  as  the  floral  gems  and  treasures  of  our 
gardens,  our  fields  or  our  forests  re-appear  with  every 
Spring  and  Summer.  These  not  only  please  ;  they 
also  enrich  us  with  the  marvellous  affluence  which 
they  are  every  where  creating — altho  of  this  astonish- 
ing annual  addition  to  human  wealth  and  property 
we  are  generally  very  thoughtless  and  insensible.10 

10  The  annual  riches  given  anew  to  mankind  every  Summer,  by 
the  continued  produce  of  the  earth,  would  amaze  us  by  their 
amount,  if  the  whole  could  be  ascertained  and  calculated.  A  few 
instances  will  imply  it.  The  yearly  produce  of  France  in  1828,  on 
an  average  of  four  years,  was  21  millions  of  quarters  of  Wheat, 
32  millions  of  other  grain,  and  16  of  Chesnuts  and  Potatoes.  These 
at  moderate  English  prices,  would  be  140  millions  of  pounds  ster- 
ling for  this  part  of  their  produce. 

It  would  not  be  less  in  England.  In  a  well  written  Scotch  Pe- 
riodical in  1827,  the  annual  value  of  all  the  Grain  grown  in  Britain, 
was  computed  to  be  112,000,0007.  sterling;  arid  its  Cattle,  Sheep, 
Hides,  Wool,  Butter,  Cheese  and  Poultry,  at  108,000,000 1.  more, 
mostly  the  produce  of  the  year.  This  would  make  above  200  mil- 
lions of  pounds  sterling  for  the  annual  gift  of  Providential  Nature 
to  us  in  these  productions. 

This  calculation  is  not  immoderate  ;  for,  taking  our  consumption 
of  Wheat  in  a  full  year,  at  20  millions  of  quarters,  this  at  60  shil- 
lings a  quarter,  would  be  60,000,000  /.  But  if  our  Barley,  Oats, 
Beans,  Peas,  Rye  and  other  Grain,  and  Potatoes,  bore  the  same 
proportion  as  in  France,  these  would  amount  to  as  much  more,  and 
make  the  annual  value  of  our  produced  corn  and  grain  120  millions 
of  pounds  sterling.  The  Wool  from  our  sheep's  backs  was  in  one 
year  111,160,560  pounds  weight,  which  at  eighteen  pence  a  pound, 
comes  to  8,337,041  L  Our  Sheep  are  estimated  by  M.  Moreau,  at 
42,000,000  ;  our  Cattle  at  10,000,000  ;  and  our  Horses  at  1,800,000  ; 
and  a  large  proportion  of  these,  or  of  their  value,  is  the  growth  of 
a  single  year.  Indeed  all  our  Wool,  Milk,  and  Flesh,  are  our  grass 
and  corn  converted  into  these  substances  by  the  assimilating  process 
of  the  animal  body.  To  this  yearly  benefaction,  if  we  add  the 

£  pecuniary 
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LETTER  The  figures  and  constructions  of  this  interesting 
> — J — '  kingdom  are  such,  that  they  cannot  be  observed  and 
studied  without  exciting  and  forming  a  taste  and 
feeling  for  beauty  and  gracefulness — for  elegance, 
order,  and  delicacy.  They  present  to  us  every  where, 
even  in  our  most  common  plants,  images  and  reali- 
ties of  these  qualities,  as  our  eye  wanders  upon  them ; 
and  whether  we  will  or  no,  they  leave  such  sensations 
on  our  memory,  and  accustom  the  mind  to  percep- 
tions of  them,  which,  if  no  Vegetables  had  existed, 
would  not  be  a  part  of  our  intellectual  wealth.  Grace, 
beauty,  and  elegance,  are  the  prevailing  character- 
istics of  the  Vegetable  world.  Many  of  our  flower- 
ing grasses,  and  our  summer  corn,  claim  our  notice 

pecuniary  value  of  a  year's  growth  in  all  countries,  of  other  growing 
produce,  we  shall  feel,  in  some  degree,  how  much  every  nation  is 
annually  receiving  from  the  Vegetable  system  established  at  Crea- 
tion. Few  cultivate  their  soil  as  they  ought — but  with  all  their 
indolence  or  ignorance,  still  enough  is  raised  from  it  all  over  the 
world  to  sustain  a  population  of  800  or  1,000  millions,  who  are  now 
living  on  the  Globe.  Now,  if  each  inhabitant  of  it,  on  an  average, 
required  only  the  value  of  10  /.  produce  for  his  yearly  support,  the 
Earth  is,  on  this  calculation,  yielding  annually  to  the  human  race, 
from  its  vegetable  system,  either  8,000,000,000  /.  or  Ten  thousand 
millions  of  Pounds  sterling,  in  the  feeding  articles  only — and  this 
with  a  constancy  that  never  fails  in  its  general  sufficiency. 

Our  obligations  to  this  Vegetable  system,  and  its  essentiality  to 
the  plan  and  maintenance  of  our  Creation  and  subsisting  course  of 
things,  will  not  be  lessened,  if  we  reflect  that  the  whole  animal 
world,  except  the  fish,  are  but  conversions  of  the  vegetable  world 
into  their  bodily  substance.  Prodigious,  real,  daily,  and  yet  inscrut- 
able  and  incomprehensible  transformation  !  effected  and  effectible 
only  by  the  will,  ordinances,  and  power  of  the  OMNIPOTENT  MAGI- 
CIAN ;  acting  steadily  with  continuing  kindness  by  the  magic  of  his 
invented  organizations — and  with  the  instrumentality  of  the  prin- 
ciple of  life  in  its  two  great  classes — in  the  Vegetable  Kingdom,  to 
change  inorganic  matter  into  a  fitness  to  serve  for  animal  nutrition 
•—and  in  the  Animal  genera  of  being,  to  convert  the  food,  thus 
organized  by  plants,  into  their  own  flesh,  or  into  the  flesh  of  other 
animals,  which  they  afterwards  assimilate  to  their  own. 


FROM  THE  CREATION  TO  THE  DELUGE.  151 

for  their  forms  and  movements.    But  these  qualities    LETTER 

must  have  all  pre-existed  in  the  Divine  mind  ;  and  s — J. * 

from  that  have  passed  into  the  figures  and  appear- 
ances of  this  branch  of  Creation  ;  and  thus  plants  are 
the  representations  to  us  of  these  Divine  ideas  and 
feelings  and  beautiful  conceptions.  They  are  the 
thoughts  of  the  Deity,  from  which  they  derive  their 
being  and  configurations,  and  without  which  they 
could  not  have  existed.  In  the  Vegetable  world  we 
therefore  read  as  in  a  depicturing  Volume,  an  inte- 
resting section  and  portraiture  of  that  wonderful 
intellect  to  which  all  Creation  is  indebted  for  the 
science,  loveliness,  and  sublimity  which  it  so  fre- 
quently exhibits  to  our  contemplation  or  research. 

They  must  also,  in  the  course  of  the  ages  in  which 
they  have  been  before  the  sight  and  attention  of  man- 
kind, have  frequently  led  them  to  a  perception  of 
organizing  skill,  and  of  the  effect  of  such  combined 
mechanism,  and  to  many  mechanical  imitations  of  it. 
Every  plant  is  a  machine ;  and  many  have  suggested 
ideas  of  construction,  arrangement,  and  serviceable 
mechanisms,  by  which  society  has  been  often  bene- 
fited or  adorned.11  The  rudest  minds  feel  and  confess 
their  beauty,  and  avail  themselves  of  it12  as  eagerly 

11  That  the  leaves  of  the  Acanthus  growing  round  a  basket  acci- 
dentally placed  among  them,  suggested,  from  their  pleasing  effect, 
the  first  idea  of  the  Corinthian  entablature,  was  the  accredited  tra- 
dition of  the  ancients ;  and  that  the  interlacing  upper  branches  of  a 
tall  grove  originated  the  Gothic  columns  and  arches  of  the  cathedral, 
is  the  opinion  of  many.     I  own,  often  when  I  have  walked  in  such 
places,  as  they  were  formed  by  Nature,  the  similitude  was  so  exact 
that  I  could  not  avoid  believing  the  theory. 

12  Thus  Ellis  remarks  of  the  Otaheitians,  '  The  natives  display  a 
taste  for  the  beautiful,  in  their  fondness  for  flowers.    The  Gardenia 
Tribiscus  and  Amarynthus  were  often  woven  in  graceful  wreaths 
and  garlands,  and  worn  on  their  brows.     They  were  delighted  when 
the  Helianthus  was  added  to  their  gardens.     The  king  and  queen 

L  4  came 
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LETTER  as  the  Greeks  and  Romans  once  sought  their  personal 
decoration.  Anacreon  sweetly  sings  his  delight  from 
vegetable  nature,13 — and  most  enthusiastically  of  the 
rose14 — tho  he  also  twines  the  lily  and  the  hyacinth 
round  his  forehead,  as  an  attractive  and  festive  orna- 
ment.15 Sappho  also  expresses  her  fondness  for  the 
roseate  flower.16  Their  presence,  and  the  scenery  and 
companions  which  always  surround  them,  have  ex- 
cited in  many  poets,  of  all  nations,  their  finest  thoughts 
and  feelings.17  It  has  been  a  favourite  theme  to  the 

came  to  admire  mine.  They  sent  for  two  of  its  flowers  ;  and  the 
queen  and  her  sister  appeared,  each  with  a  large  Sunflower  fixed  as 
an  ornament  in  their  hair.'  Ellis,  Polyn.  Res.  v.  1.  p.  446. 

13  Thus  in  his  twenty-second  Ode — '  O  sit  in  this  shade  !    That 
tree,  how  beautiful !     On  its  most  tender  sprays,  how  it  shakes  its 
young  locks  !  while  the  fountain  near  it,  flowing  persuasion,  excites 
our  attachment.    Who,  that  looks  on  this,  can  pass  away  from  such 
a  place  of  repose  ? ' 

'  Lo !  how  the  Graces  scatter  Roses  on  the  advancing  Spring — 
The  shadows  of  the  clouds  are  departing.  The  labour  of  mortals 
glistens.  Earth  is  nurturing  her  fruits  ;  that  of  the  Olive  is  just 
born,  and  the  juice  of  the  Vine,  blossoming  from  the  branch  and 
leaf,  crowns  it  with  its  fruit.'  Anac.  Ode  37. 

14  In  his  fifth  Ode,  he  calls  it,  '  The  Rose  of  the  loves  ;'— adapting 
to  our  temples  its  beautiful  foliage.  '  Transcendent  flower ! — Spring's 
fostered  care  ! — a  delight  even  to  the  Gods !' 

But  in  his  53d  effusion  he  is  most  eloquent  in  its  praise  : — *  With 
the  flower-crowned  Spring,  I  sing  the  Summer  Rose — the  breath  of 
Gods — the  enchantment  of  mortals! — the  ornament  of  the  Graces  in 
the  season  of  their  floral  loves  ! — the  play-toy  of  Venus.  Ever 
grateful  to  the  Muses,  how  sweet  to  him  who  travels  thro  the  briery 
dells  !  How  sweet  to  him  who  plucks  it  with  gentle  hand,  to  cherish 
it  in  his  bosom — who  lightly  raises  to  his  lip  the  flower  of  love!  It 
is  pleasant  on  the  roof,  and  on  the  joyous  table,  and  to  the  feasts  of 
Bacchus.  What  can  be  without  the  Rose  ? '  Anac.  Od. 

15  *  See  how  it  becomes  us   to  twine  the  white  Lilies  amid  the 
Roses  into  chaplets/  Od.  34.     '  Entwining  coronals  of  Hyacinths 
around  my  temples.'  Anac.  Od.  42. 

15  It  is  the  subject  of  one  of  the  few  fragments  which  remain  of 
her  poetical  effusions. 

17  As  in  one  of  the  delicious  passages  of  MILTON,  which  has  never 
been  excelled : — 

'  Sweet 
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imagination,  to  fancy,  or  to  sing,  that  Herbs  and 
Flowers  and  Trees  could  sympathise  with  human 
sorrow.18  Nor  is  this  to  be  deemed  a  mere  artificial 
affectation  of  singularity ;  for  our  own  days  have 
presented  a  living  instance  of  such  a  sensibility,  in 
one,  whose  feelings  were  those  of  pure  nature,  che- 

'  Sweet  is  the  breath  of  Morn ;  her  rising  sweet, 

With  charm  of  earliest  birds  :  pleasant  the  Sun, 

When  first  on  this  delightful  land  he  spreads 

His  orient  beams,  on  herb,  tree,  fruit,  and  flower, 

Glist'ring  with  dew :  Fragrant  the  fertile  earth 

After  soft  show'rs  ;  and  sweet  the  coming  on 

Of  grateful  Evening  mild  :  Then,  silent  Night, 

With  this  her  solemn  bird ;  and  this  fair  Moon, 

And  these,  the  gems  of  Heav'n,  her  starry  train. 

But  neither  breath  of  Morn,  when  she  ascends 

With  charm  of  earliest  birds  ;  nor  rising  Sun 

On  this  delightful  land  ;  nor  herb,  fruit,  flower, 

Glist'ring  with  dew  ;  nor  fragrance  after  showers  ; 

Nor  grateful  Evening  mild  ;  nor  walk  by  Moon, 

Or  glittering  star-light,  without  Thee  is  sweet/ 

Parad.  Lost,  B.  4. 

18  Thus  Moschus,  in  his  Greek  Hexameter  epitaph  on  Bion,  in- 
dulges the  supposition  of  the  possible  sensibility  of  Vegetable 
nature : — 

1  Mourn  with  me,  ye  plants !  woods  !  now  bewail ! 
Sigh,  O  flowers !  from  your  sorrowing  stems  ; 
Blush  mournfully,  ye  Roses  !  Anemone  ! 
Hyacinth  !  now  speak  in  your  symbol  letters, 
And  by  your  floral  leaves  more  than  common 
Express  your  tokens  of  grief.  The  beautiful  singer  is  dead ! ' 

Mo(T^8  Eld.  y. 

So  he  apostrophises  his  lost  friend  : — 

-    -     -     'At  your  dissolution, 
The  trees  threw  down  their  fruit,  and 
Every  flower  faded/  Ib. 

This  seems  extravagant:  tho  Milton  has  partly  imitated  it  in  his 
Lycidas.  But  it  may  have  been  a  belief  of  the  Greek  poets,  since 
one  of  their  few  natural  philosophers,  also  a  versifier,  Empedocles, 
could  say,  '  The  first  of  all  animals  were  trees ;  and  sprang  from  the 
Earth  before  the  Sun  enriched  the  World,  and  before  days  and  nights 
were  distinguished/  Plut.  Plac.  c.  26. .  .  .  If  Plato  and  Empedocles 
could  teach  *  That  plants  are  informed  with  a  soul,  and  that  of  this 

there 
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rished  in  private,  and  very  reluctantly  disclosed.19 
The  rising  poets  of  America  also,  not  unpleasingly, 
cultivate  sympathies  with  them.20  The  Greeks  used 
flowers  as  part  of  their  funeral  tributes  of  regard;21 


there  is  a  clear  proof,  for  they  tremble  and  shake  :  and  when  their 
branches  are  bent  down  by  the  woodman,  they  yield  but  to  spring 
back  again  to  their  former  uprightness/  (Plut.  ib.)  we  may  believe 
that  poets  allowed  them  some  sympathizing  feelings. 

19  It  is  in  Mrs.  Bray's  account  of  the  Cottage  poetess,  Mary  Col- 
lings,  a  humble  waiting-maid,  that  we  have  this  curious  instance  of 
the  effects  of  Flowers  on  the  human  sensitivities.    -When  asked  by 
her  kind  encourager  how  she  came  to  write  her  Fables,  Mary  hesi- 
tated, blushed,  and  at  last  avowed  the  fact.    *  She  would  tell  me  the 
truth,  tho  she  was  afraid  to  speak  of  it,  lest  I  should  think  her  mazed. 
Her  master  had  given  her  a  slip  of  garden,  to  amuse  herself  with 
cultivating  it.     At  length  all  the  flower  garden  came  under  her 
care.     When,  of  an  evening,  she  was  among  the  flower-beds,  and 
saw  them  all  so  lively  and  so  beautiful,  ske  used  to  fancy  that  the 
flowers  talked  to  her'    Fables,  &c.  by  M.  Collings. 

-19  Thus  Dana,  whose  tasteful  genius   in    planting  some  lasting- 
laurels  on  the  Columbian  Parnassus,  says  of  himself — 

*  Who,  when  the  winds  are  up  with  mighty  stir 
Of  woods  and  waters,  feel  the  quickening  spur 
To  my  strong  Spirit — who,  as  mine  own  child, 
Do  love  the  flower,  and  in  the  ragged  burr 
A  beauty  see/    ------    .. 

Dana's  Pilgrim's  Song. 

Bryant,  another  Bard  of  the  same  land,  and  of  rival  talent,  ex- 
presses his  sensibility  to  the  impressions  of  Vegetable  nature — 
------<  This  mighty  Oak, 

By  whose  immoveable  stem  I  stand — 
------     Nestled  at  his  root 

Is  BEAUTY:  such  as  blooms  not  in  the  glare 
Of  the  broad  Sun.     That  delicate  forest  flower, 
With  scented  breath,  and  look  so  like  a  smile, 
Seems,  as  it  issues  from  the  shapeless  mould, 
An  emanation  of  th'  indwelling  life  ; 
A  visible  token  of  th'  upholding  love, 
Which  are  the  soul  of  this  wide  universe.' 

Bryant's  Poems,  p.  30. 

31  Thus  BION,  in  his  Elegy  on  Adonis,  exclaims — '  Bring  Adonis, 
however  ghastly — place  him  between  the  crowns  and  the  flowers—- 
but  since  he  has  been  dead,  all  the  flowers  have  withered ! '  v.  74-6. 

The 


FROM  THE  CREATION  TO  THE  DELUGE.  155 

and  their  priests  consecrated  to  Iris  the  trees  on  which  LETTER 
the  Rainbow  seemed  to  rest.22  The  Tiirks  preserve 
the  ancient  use  of  flowers  as  symbols  of  the  lan- 
guage of  the  feelings,  and  make  them  the  silent  and 
secret  epistolary  messengers  of  their  sensibilities,23- 
they  also  apply  them  lavishly  round  the  graves  of 
those  they  love,  to  express  their  attachment  and 
grief.  Turkey  has  not  many  friends  of  the  Muses. 
Yet  among  their  few  ancient  poets  of  name,  some 
have  shown  a  strong  sense  of  the  beauties  of  the 
Floral  Creation.24 

The  Poet  expresses  also  these  too-pretty  fancies : — *  But  his  remains 
have  turned  all  things  on  the  earth  into  flowers.  His  blood  produced 
the  Rose;  and  his  tears,  the  Anemone.'  v.  65.  ...  The  Anemone  was 
made  by  the  Egyptians  an  emblem  of  sickness.  Hor.  Ap.  1. 2.  c.  8. 

22  Plutarch  informs  us,  *  The  Rainbo'w  clouds  make  the  trees 
fragrant  on  which  they  fall.     Our  Priests  call  these  trees  '  Iris- 
protected/  imagining  that  Iris  takes  care  of  them.'    Symp.  1.  4. 

23  Lady  Mary  Montague  was  the  first  who  made   England  ac- 
quainted with  this  custom  of  the  enamoured  Turks  to  make  flowers 
their  love-letters  ;  their  conventional  meaning,  when  so  sent,  being 
mutually  understood. 

24  Three  passages  of  Mesihi  in  his  Turkish  Odes  imply  this  sen- 
sibility.    *  O  listen  to  the  tale  of  the  Nightingale,  which  assures  us 
that  the  vernal  season  approaches.    The  Spring  has  formed  a  bower 
of  joy  in  every  grove,  where  the  almond-tree   sheds  its  silver  blos- 
soms.    The  groves  and    the   hills  are   adorned  with  all  kinds  of 
flowers.     A  pavilion  of  roses,  like  the  seat  of  pleasure,  is  raised  in 
the  garden.     Who  knows  which  of  us  may  be  alive  when  the  fair 
season  ends? — 

'  The  dew  glitters  on  the  leaves  of  the  lily  like  the  sparkling  of  a 
bright  cymitar.  The  dew-drops  fall  thro  the  air  on  the  garden  of 
roses,  O  listen  to  me,  if  thou  desirest  to  be  delighted.  The  roses 
and  tulips  are  like  the  blooming  cheeks  of  beautiful  maids,  in  whose 
ears  hang  varied  gems,  like  drops  of  dew  ;  but  think  not  that  these 
charms  will  have  a  long  duration.  Every  morning  the  clouds  shed 
gems  over  the  rose-beds,  and  the  breath  of  the  gale  is  full  of  Tar- 
tarian musk.  Yet  be  not  neglectful  of  thy  duty  thro  too  great  a 
love  of  the  world. — 

'  The  sweetness  of  the  rose-bed  has  made  the  air  so  fragrant,  that 
the  dew  is  changed  to  rose-water  before  it  falls.  The  sky  has  spread 
a  pavilion  of  bright  clouds  over  the  garden.  Be  joyous  then  !  Be 

full 
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LETTER  The  Jewish  Rabbis  have  been  extravagant  on  this 
._};_,  subject :  for  some  believe  that  offending  human  souls 
transmigrate  after  death  into  buds  and  leaves.25  But 
Empedocles  thought,  or  chose  to  assert,  that  his 
spirit,  among  its  habitations  after  this  world's  grave, 
went  into  vegetables.26 

But  however  fanciful  or  wild  these  ideas  and 
customs  may  be,  they  are  evidence  how  eminently 
Vegetable  nature  has  at  all  periods  and  in  all  countries 
affected  the  imagination  and  the  feelings  of  mankind. 
It  is  a  fair  inference  from  the  universal  fact,  and  from 
the  concurring  impressions  on  ourselves,  that  they 
were  made  on  purpose  to  interest  us,  as  well  as  to 
beautify  our  inhabited  surface.27  But  it  is  not  an 
imagination — it  is  a  sober  reality  to  say,  that  wherever 
they  have  been  cherished  and  cultivated,  they  have 
drawn  the  human  spirit  to  seek  and  value  the  gentler 
and  kinder  dispositions  and  occupations  of  our  very 
deviable,  moveable,  irascible  and  sturdy  self-will.28 

full  of  mirth,  for  the  Spring  season  is  passing  away.  It  will  not 
last.'  Mesihi's  Ode,  quoted  in  David's  Turkish  Grammar. 

25  Thus  they  teach :  *  For  certain  crimes  a  soul  goes  into  the 
leaf  of  a  tree.  The  wind  then  rises,  and,  shaking  it  about,  causes 
great  torment.  This  punishment  ceases  when  the  leaf  falls  4o  the 
ground.  Sometimes,  indeed,  such  a  soul  passes  from  leaf  to  leaf 
thro  several  leaves.'  Emek  Hammelech,  f.  158.  c.  2.  Nishmath 
Chajim,  fo.  161.  c.  1. 

2f>  He  boldly  declared  :  '  For  I  remember  that  formerly  /  was  a 
plant,  a  fish,  and  a  swift  bird.'  Diog.  Laert.l.  8.  s.  77.  The  Laurel 
was  the  shrub  which  he  pretended  to  have  animated.  So  that 
Virgil's  tale  of  the  Myrtle  bleeding  and  groaning  as  he  tore  off  its 
branches;  and  of  the  voice  from  it,  'Nam  Polydorus  ego,  (./En.l.  3.) 
was  in  accordance  with  some  of  the  philosophic  as  well  as  popular 
superstitions  of  his  day. 

27  After  describing  this  part  of  Creation,  Milton  forcibly  adds — 

-     __---------<  Earth  now 

Seem'd  like  to  Heav'n;  a  seat  where  Gods  might  dwell, 

Or  wander  with  delight,  and  love  to  haunt 

Her  sacred  shades.'     -----  B.  7. 

28  The  connection  which  the  ancient  Easterns  felt  between  Vege- 

table 
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As  these  moral,  intellectual,  and  religious  results  are  LETTER 
the  natural  effects  of  the  Vegetable  Creation  upon  » — VJ — • 
mankind,  and  appear,  more  or  less,  so  much  in  all 
countries  and  in  all  ages,  as  to  indicate  that  im- 
pressions of  this  sort  are  universal,  we  are  entitled  to 
infer  that  these  consequences  were  among  the  pur- 
poses for  which  this  Order  of  beings  was  created,  and 
which  they  were  appointed  to  produce.  The  general 
effects  of  all  made  things  imply  that  the  intention  of 
the  Maker  was  to  produce  them.  So  we  may  reason 
as  to  the  design  and  ends  of  the  Creator  in  His  Vege- 
table classes.  They  increase  our  knowlege  of  Him  ; 
they  are  the  pledges  of  His  affection  for  His  human 
race,  and  gentle  attractions  of  our  sensibilities  to  Him ; 
they  are  the  great  sources  of  our  subsistence,  con- 
table  nature  and  their  affectionate  sympathies,  we  perceive  in  the 
effusions  of  SOLOMON,  in  whom  even  his  gorgeous  state  could  not 
suppress  the  impressions  of  his  Flora  and  Pomona. 
'  My  beloved  spake,  and  said  unto  me, 

Rise  up,  my  love,  my  fair  one,  and  come  away, 

For,  lo,  the  winter  is  past,  the  rain  is  over  and  gone ; 

The  flowers  appear  on  the  earth ; 

The  time  of  the  singing  of  birds  is  come, 

And  the  voice  of  the  turtle  is  heard  in  our  land ; 

The  fig-tree  putteth  forth  her  green  figs, 

And  the  vines  with  the  tender  grape  give  their  fragrance. 

Arise,  my  love,  my  fair  one,  and  come  away/ 

Sol.  Song.  ch.  2,  ver.10— 13. 
'  Come,  my  beloved, 

Let  us  go  forth  into  the  field, 

Let  us  lodge  in  the  villages. 

Let  us  get  up  early  to  the  vineyards ; 

Let  us  see  if  the  vine  flourish, 

Whether  the  tender  grape  appear, 

And  the  pomegranates  bud  forth/         Ib.  ch.  7,  ver.  11,  12. 
'  Awake,  O  north  wind  ;  and  come,  thou  south ; 

Blow  upon  my  garden,  that  its  spices  may  flow  out. 

Let  my  beloved  come  into  his  garden, 

And  eat  his  pleasant  fruits/  Ib.  ch.4,  ver.  16. 
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LETTER  veniences  and  improvements  ;  they  are  the  basis  of  all 
* — J — »  animal  nutrition;  they  furnish  our  most  constant  gra- 
tifications and  purest  pleasures;  they  tend  to  link  our 
kind  feelings  with  each  other,  by  the  sympathising 
admiration  which  their  beauties  excite ;  the  cultiva- 
tion they  require  is  our  most  virtuous  and  beneficial 
occupation ;  and  their  serviceable  properties  are  so 
arranged  as  to  compel  us  to  this  useful  cultivation, 
by  their  produce  being  made  to  arise  from  it.  Their 
operation  on  our  intellectual  faculties  and  moral 
emotions,  is  likewise  that  of  a  soothing  melioration, 
which  increases  as  our  mind  advances  in  its  progres- 
sive civilization.  All  the  beautiful  thoughts  and  sen- 
timents which  poetry  has  breathed  in  every  age,  in 
praise  of  verdant  or  floral  nature,  and  of  the  rural 
life,  are  the  expressed  homage  of  the  heart  to  the 
charms  and  utilities  of  the  Vegetable  Creation,  and 
are  so  many  undesigned  but  implied  encomiums  on 
its  invisible  Author,  for  planning  and  ordaining  it. 
Whatever  we  may  mean,  or  whatever  phrases  we 
may  use,  we  cannot  commend  nature  without  prais- 
ing Him  The  panegyric  flies  immediately  from  the 
insensate  beauties  we  may  admire,  to  the  Mind  which 
designed  them  and  to  the  Power  which  produced 
them.  Carbon  and  oxygen  are  but  the  same  things 
in  the  rose  as  they  are  in  the  grey  limestone  rock.  It 
is  the  intellect  and  taste  of  the  Sublime  Mechanist 
which  has  combined  and  arranged  them,  and  similar 
brute  matter,  into  loveliness  and  fragrance  in  the  one, 
and  left  them  to  be  in  the  other,  uninteresting  shape- 
lessness  and  dirty  deformity.29 


29  Both  the  heart  and  reason  feel  that  the  Poet  of  the  SEASONS 
has  justly  as  well  as  beautifully  sung, 
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The  system  established  for  the  perpetuated  exist-  LETTER 
ence  of  Vegetation  upon  earth,  is  another  surprising- 
invention  of  the  Divine  Intelligence.  We  have  now 
got  rid  of  the  unfounded  and  unphilosophical  sup- 
position of  spontaneous  generation.  This  was  one 
of  the  dreams  of  ignorant  times,  when  any  absurdity 
was  welcomed  by  some,  that  they  might  not  believe 
in  a  Creating  Power.  Malpighi  and  Redi,  and  others 
since,  have  satisfactorily  proved  that  both  plants 
and  animals  arise  from  organized  parents.30  Earth 
produces  no  plant  whatever,  in  any  country,  unless  a 
seed  or  some  vegetable  germ  be  first  deposited  within 

'  These,  as  they  change,  Almighty  Father  !  these 
Are  but  the  varied  God.     The  rolling  year 
Is  full  of  Thee.     Forth  in  the  pleasing  Spring 
Thy  beauty  walks  :  Thy  tenderness  and  love. 
Wide  flush  the  fields  :  the  softening  air  is  balm : 
And  every  sense  and  every  heart  is  joy. 


Thy  bounty  shines  in  Autumn  unconfin'd, 
And  spreads  a  common  feast  for  all  that  live/ 
How  natural  to  add — 

1  Soft  roll  your  incense,  herbs,  and  fruits,  and  flowers ! 
In  mingled  cloud  to  Him,  whose  Sun  exalts, 
Whose  breath  perfumes  you,  and  whose  pencil  paints/ 

Thomson's  Hymn. 

30  Malpighi's  important  researches  and  reasoning,  addressed  to 
our  Royal  Society,  from  Bologna,  1681,  are — on  the  anatomy  of 
plants— the  vegetation  of  seeds — of  plants  that  grow  on  others — 
on  roots  and  on  gall  nuts.  He  considers  seeds  as  the  eggs  of  plants, 
*  e  materno  ovario  delapsa,  and  requiring  the  fostering  bosom  of  the 
Great  Mother  Earth/  De  San.  14.  Of  this  seed,  the  plant  is  the 
foetus.  Anat.  9.  He  shows  the  careful  organizations  and  provisions 
made  in  nature  to  produce,  preserve  and  cherish  all  its  vegetable 
offspring ;  and  his  experiments  and  observations  fully  show  that  it 
is  only  from  such  organized  parents  that  any  plant  comes  into 
existence  ;  none,  by  mere  material  accretion ;  and  that  there  is 
a  very  great  analogy  between  vegetable  and  animal  evolution  and 
growth,  but  more  with  the  viviparous  than  the  oviparous  kind. 
Anat.  p.  81.  His  conclusion  is,  that  a  seed  is  an  ovum  containing 
a  foetus,  which  may  for  years  be  kept  prolific,  p.  82. 
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LETTER    it.   On  this  point  Nature  is  constant.  No  law  that  she 

v VJ — >  unfolds  to   our  notice  is  more   invariable  than  the 

production  of  her  organized  bodies  solely  from  ante- 
ceding  ones  of  the  same  sort.  Organization  only  can 
produce  organization  ;  brute,  inorganic  matter,  never 
does.  It  never  has  been  found  to  do  so,  and  we  may 
be  sure  it  never  can.  Organization  could  only  arise 
from  its  Creator,  at  first  skilfully  combining  it ;  and 
it  is  perpetuated  by  the  marvellous  power  which 
He  has  added  to  it,  of  producing  within  itself  new 
organized  bodies  of  the  same  form  and  properties. 
Thus  constructed -and  endowed,  it  has  acted  ever 
since,  in  all  its  appointed  configurations,  to  fabricate 
within  them  a  reproductive  succession  of  the  same 
kind  of  distinct  individuals,  and  no  other.  No  single 
organization  can  cause  any  other  to  issue  from  it, 
than  what  resembles  itself.  The  carnation  never 
organizes  a  poppy  in  its  natural  course,  nor  the 
piony  a  tulip.  Every  organization  having  been  spe- 
cifically made,  is  as  specific  in  all  its  natural  pro- 
ductions. Human  art,  by  forcing  on  them  new 
agencies,  may  compel  new  effects  correspondent  with 
the  inserted  novel  causations  ;  but  these  alterations 
only  increase  the  demonstrations  of  the  universal  law. 
All  new  products  from  old  organizations  arise  solely 
from  introducing  into  these  the  organized  materials  of 
the  novelties  that  issue  from  them.  Still,  whatever  is 
organized,  is  the  child  of  parental  organization ;  and 
every  naturalist  may  defy  all  human  skill  to  produce 
it  from  any  other  matter  or  by  any  other  means. 

But  you  may  fairly  ask,  How,  then,  is  vegetation 
found  on  places  that  are  known  to  have  originally 
had  none,  and  that  are  not  likely  to  have  been  visited 
by  what  would  bring  them?  How,  for  instance,  could 
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the  frozen  soil  of  New  Shetland,  amid  the  ice  rocks 
of  the  Antarctic,  obtain  the  Lichens,  the  only  vege- 
table found,  or  perhaps  growable,  upon  it?  How  have 
the  Coral  Islands  of  the  Pacific,  formed  in  the  bosom 
of  the  waves  by  the  petty  animalculae  that  construct 
them,  derived  their  fine  cocoa-nut  trees,  and  beauti- 
ful forests  ?  How  would  the  new  Volcanic  Island  that 
lately  emerged  from  the  Sicilian  Sea  have  acquired, 
if  it  had  lasted,  a  productive  vegetation?31  These 
questions  are  reasonable,  and  we  can  find  some  facts 
that  will  satisfactorily  answer  them. 

The  clouds  ever  floating  above  us,  not  only  bring 
us  occasionally  meteoric  stones,  hail,  and  epidemics, 
but  also  vegetable  seeds,  and  the  very  Lichens  that 
would  commence  the  new  reign  of  Vegetation  on  the 
bleak  rocks  of  the  South  Polar  isles.  A  phenomenon 

31  From  the  letters  of  the  Naval  Officers  on  the  station,  to  Admiral 
Hotham  in  July  1831,  we  learn  that  this  volcanic  Island  mentioned 
before,  page  17,  was  first  seen  by  Mr.  Swinburne,  from  the  Rapid, 
on  18th  July,  discharging  fire  and  smoke.  The  next  morning, 
steering  towards  it,  he  saw  a  small  hillock,  of  dark  colour,  a  few 
feet  above  the  sea.  It  continued  in  a  state  of  constant  activity,  dis- 
charging dust  and  stones,  with  vast  volumes  of  steam.  Within  20 
yards  of  its  western  side,  he  found  a  soft  bottom  at  18  fathoms.  One 
mile  N.  from  it,  the  depth  was  130  fathoms — soft,  dark  brown  mud. 
Its  edge  was  broken  down  to  the  level  of  the  sea  on  WSW.  side 
for  about  a  dozen  yards.  The  little  island  seemed  about  80  yards 
in  its  external  diameter,  and  20  feet  in  the  highest,  and  6  in  the 
lowest  part  above  the  level  of  the  Sea.  Mr.  Smith  of  the  Philomel, 
gives  its  exact  position  as  37°  11'  N.  lat.  and  12°  44'  E.  long.  He 
describes  it  as  composed  almost  entirely  of  cinders,  with  a  sprink- 
ling of  lava,  of  an  oblong  shape,  about  f  of  a  mile  in  circumference, 
and,  as  yet,  a  very  small  base.  The  soundings  about  it  were  W. 
at  |  mile,  72  to  76  fathoms  ;  at  100  yards  N.  to  NW.  60  to  64  ;  at 
80  yards  NE.  70  to  75  fathoms;  at  150  E.  62  fathoms,  cinders.  At 
the  distance  of  five  and  six  miles,  varying  from  60  to  74  and  80  fathoms, 
sand  and  small  gravel.  At  the  end  of  August  1831,  it  was  180  feet 
high,  and  more  than  a  mile  round.  It  was  called  Graham  Island.  . .  . 

It  disappeared  in  March   1832 The  Sandwich  Islands  of  the 

Pacific  have  thus  originated.     They  are  all  Volcanic  emissions, 

If 
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LETTER  which  occurred  in  Persia  would  have  had  this  re- 
sult.32 Dust  and  sands,  heavier  than  many  seeds,  are 
borne  by  the  winds  and  clouds  for  several  hundred 
miles  across  the  atmosphere,  falling  on  the  earth  and 
seas  as  they  pass  along.33  TheCryptogamia  and  many 
of  the  grassy  seeds  are  not  more  weighty  than  matter 
of  this  sort,  which  the  aerial  movement  thus  trans- 
ports.34 The  sea,  and  its  tides  and  currents,  convey 
larger  bodies  for  even  thousands  of  miles.35  The 
winds  carry  over  the  seeds  of  large  trees,30  and  dis- 
perse new  vegetations  with  an  extraordinary  rapidity, 

33  In  the  beginning  of  1828.  a  vegetable  matter  fell  suddenly  from 
the  sky  in  Persia,  and  covered  the  ground  to  a  great  extent,  and  in 
some  spots  five  or  six  inches  deep.  Cattle,  and  particularly  sheep, 
eat  it ;  and  some  bread  was  made  from  it.  A  Russian  General,  who 
was  an  eye-witness  of  it,  informed  the  French  Consul  in  Persia  of 
the  circumstance,  who  sent  a  specimen  of  it  to  the  Minister  of 
Foreign  Aifairs  at  Paris.  It  was  submitted  to  the  inspection  of 
M.Desfontaines,  who  found  it  to  be  one  of  those  species  of  LICHENS 
which  occurs  in  much  abundance.  The  wind  must  have  transported 
it  from  its  native  place.  A  similar  phenomenon  had  occurred  in  the 
same  part  of  Persia  in  1824.  M.  Thenard's  account  to  Fr.  Ac.Scien. 
in  Aug.  1828. 

33  Mr.  Forbes,  when  600  miles  from  the  Coast  of  Africa,  found 
his  sails  covered  with  a  brownish  sand.     The  wind  had  blown  all 
night  NE.     The  nearest  land  to  the  wind  was  the  coast  of  Africa, 
between  Cape  Verd  and  the  River  Gambia.    Bull.  Un.  1826,  p.  381. 
The  scientific  Editor  sensibly_asks,  '  May  not  the  seeds  of  many 
plants  found  in  distant  isles  have  been  thus  transported  ? ' 

34  I  have  some  Volcanic  dust  that  descended  copiously  on  a  ship 
in  the  Atlantic,  700  miles  from  the  spot  where  the  eruption  was 
afterwards  ascertained  to  have  happened.    If  one  wind  blow  such 
things  towards  the  sea,  another  would  disperse  them  over  deserts 
and  continents. 

35  Dr.  Walker  declared  to  Lord  Kames — '  I  have  found  seeds, 
dropt  accidentally  into  the  sea  in  the  West  Indies,  cast  ashore  on 
the  Hebrides.     The  sea  and  rivers  waft  more  seeds  than  sails/ 

Woodh.  Life  Lord  K.  v.  2.  p.  59. 

36  '  Some,  as  the  Ash  and  Plane,  have  heavy  seeds,  but  they  are 
supplied  with  wings.     A  gale  of  wind  carries  them  from  their  lofty 
situation  to  a  considerable  distance ;  and  they  remain  on  the  tree 
until  this  breeze  comes/  Dr.  Walker,  ib. 
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and  to  an  extent  which,  anterior  to  the  experience,  LETTER 
we  should  not  have  expected.37  Birds  also  largely 
diffuse  them.  Many  of  these  tenants  of  the  trees 
and  air  live  on  fruit  and  berries.  They  digest  the 
pulp,  but  pass  the  seeds  unimpaired;  and  thus  heavy 
organizations  of  future  trees  are  planted  in  the  most 
distant  and  unexpected  situations.38  The  parasitical 
Mistletoe,  converted  by  the  stern  Druids  of  our  Bri- 
tish predecessors  into  an  instrument  of  their  govern- 
ing superstition,  and  which  they  gathered,  from  the 
tree  on  which  it  fed,  with  such  imposing  solemnity, 
thus  attains  its  lofty,  and,  in  the  days  of  ignorance, 
mysterious  situation.39  The  digestive  action  of  the 
feathered  race  upon  them  improves,  in  some  cases, 
instead  of  injuring  their  growing  energy.40  Waves, 
winds,  and  birds,  fully  explain  the  Vegetations  of 
every  coral  and  volcanic  island.41  The  amazing  mus- 

37  *  The  Erigeron  Canadense  was  received  from  Canada  about 
100  years  ago  into  the  Paris  Garden.     It  is  now  spread  as  a  wild 
plant  over  France,  Holland,  Germany,  and  Italy — even  to  Sicily  ; 
and  to  such  a  degree  in  the  South  of  England,  that  it  is  now  enu- 
merated in  the  English  lists  of  indigenous  plants/    Dr.  Walk.  ib. 

38  *  I  have  seen  plantations  of  Holly,  Yew,  White  Beam,  Moun- 
tain Ash,  Hawthorn,  and  Juniper,  on  inaccessible  precipices  and 
on  impending  cliffs,  formed  by  the  birds,  which  excelled  in  beauty 
the  plantations  of  man/   Ib.  p.  60. 

39  '  From  its  heavy  berries,  it  was  once  thought  an  equivocal 
generation,  as  they  must  have  dropped  to  the  ground;  but  it  was 
discovered  that  no  berries  are  more  grateful  to  the  Thrush  kind  ; 
and  they  are  by  these  birds  dropped  and  planted  on  high  and  remote 
trees/    Dr.  Walk,  ib, 

40  *  Some  seeds  increase  in  their  power  of  vegetation  by  passing 
thro  birds.     The  seeds  of  the  Magnolia  from  America  would  not 
grow  here  ;  but  those  eaten  by  Turkeys  never  failed/  Ib.  p.  61. . .  . 
'  Hence  the  dung  of  domestic  animals  often  fills  a  garden  with  many 
weeds.'    Ib. 

41  Mr.  Ellis  remarks,  that  all  the  Coral  Islands  of  the  Pacific  have 
an  opening  left  in  them  by  their  indefatigable  insect  masons.     The 
constant  current  which  passes  the  opening,  probably  deposited  on 

M    2  thc 
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LETTER  cular  power  and  vital  energy  of  birds  to  sustain  their 
v___^l__;  flights  in  their  migrations,  for  distances  that  asto- 
nish us,  will  account  for  the  plantations  of  the  most 
distant  isles  and  continents.42  Even  insects  people 
inland  ponds  and  streams  with  fish,43  and  are  often 
themselves  carried  by  the  winds  to  great  distances.44 
Thus  showers  of  their  larvae  have  often  fallen  from 
the  clouds.45  From  all  these  facts,  no  individual 

the  ends  of  the  reef  fragments  of  Coral,  Sea-weed,  and  Drift-wood, 
till,  in  time,  they  rose  above  the  surface  of  the  water.  Seeds  borne 
thither  by  the  waves,  or  wafted  by  the  winds,  found  a  soil  on  which 
they  could  germinate.  Decaying  vegetation  increased  the  mould  ; 
and  by  this  process,  these  little  fairy-looking  islands  were  formed.' 

Polyn.  Res.  v.  2.  p.  5 '  Every  year  increased  the  substances 

accumulated  on  its  surface.  Vegetation  at  length  commenced  ;  and 
the  process  of  organization  and  decomposition,  accelerated  by  the 
humidity  of  the  atmosphere  and  warmth  of  the  climate,  formed  the 
mould  in  which  the  trees  at  present  covering  it,  spread  their  roots 
and  find  their  nourishment.'  Ib.  188. 

42  The  two  first  Pigeons  that  flew  from  London  to  Antwerp,  in 
July  1830,  passed  186  miles  in  5  £  hours,  which  was  nearly  34  miles 
an  hour.  Brussels  Pap.  July  24.     Of  two  Pigeons  that,  in  January 
1831, flew  from  London  to  Liskeard  in  Cornwall,  onewentin  6  hours; 
the  other  in  6  £.     The  Quails,  whose  wings  are  so  small,  cross  the 

Mediterranean Faber  saw  a  little  Wagtail  in  the  middle  of  its 

route  over  the  Northern  Ocean,  from  Denmark  to  Iceland;  and 
another  small   bird  was  taken  in  the  middle  of  the  Baltic  Sea. 
Brehm.  in  Bull.  Un.  1830,  p.  140-2. 

43  The  great  River-Beetle,  which  Jives  habitually  on  eggs  of  fish, 
climbs  sometimes  in  the  evening  on  the  reeds  high  enough  for  its 
flight,  and  then  takes  wing.     One  was  caught  in  its  flight,  and  being 
put  into  water,  it  emitted  the  eggs  with  which  it  was  gorged  ;  some 
in  part  digested,  and  some  not  at  all.     These  eggs  produced  fish  of 
various  sorts/  Bull.  Univ.  1829,  p,  145.  from  Gill's  Tech.  Rep.  1828, 
p.  333. 

41  '  Having  left  Trieste,  Dr.  Hempuzcb  found  the  ship  in  the  Medi- 
terranean Sea  covered  with  insects  brought  by  the  wind.'  Ib.  p.  53. 

45  In  Oct.  1827,  in  a  NW.  wind,  snow  fell  near  Moscow,  and  with 
it  a  considerable  quantity  of  soft  blackish  larvae  fell  also.  M.  Ranett 
gathered  several,  and  they  lived  some  time  in  a  vessel  with  snow. 
Those  put  in  a  warm  place  soon  died ;  others  in  cold  water  lived  very 
well.  Others  of  this  sort  were  found  near  Zvenigerod.  In  the  win- 
ter of  1826  some  were  found  on  the  snow  at  Archangel  ;  and  others 

on 
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of  right  judgment  can  have  any  difficulty  of  per-    LETTER 

ceiving  how  the  most  remote  and  unvisited  regions  * ,- — • 

have  derived  their  varied  vegetation.  We  need 
not  have  recourse  to  the  unsupported  hypothesis 
of  spontaneous  production,  which  no  circumstance 
that  has  been  fully  understood  has  at  any  time 
occurred  to  prove.46  When  once  a  vegetable  has 
become  rooted  in  a  soil,  it  is  capable,  if  unchecked, 
of  spreading  to  an  indefinite  extent.  One  tree  has,  in 
some  regions,  propagated  into  a  large  forest.47  But 
the  possible  produce  which  may  issue  from  a  single 
individual  of  this  department  of  nature,  like  other 
facts  that  we  have  noticed,  extends  into  calculations 
which  exceed  our  comprehending  faculty.48  The 

on  a  mountain  near  Moscow In  1749,  the  iee  of  a  lake  near 

Soedermannland  was  covered  with  a  great  quantity  of  the  same  larvae, 
which  had  been  brought  from  the  forests  of  Westermanland,  where 
the  wind  had  torn  up  several  trees/  Bull  Univ.  1829,  p.  310. 

46  Thus  the  sudden  rise  of  Mushrooms  and  other  fungi,  and  their 
rapid  growth  after  storms,  have  been  deemed  accidental  produc- 
tions ;  but  it  is  found  that  in  the  process  adopted  by  Gardeners  to 
obtain  them,  only  one  species,  the  Agaricus  Campestris,  ever  ap- 
pears ;  and  the  remark  of  Fries  fully  accounts  for  their  descent  from 
the  atmosphere  on  a  soil  and  vegetation  that  is  fit  for  their  growth, 
'  Their  sporules  (or  seminal  principles)  are  so  infinite,  that  I  have 
counted  above  ten  millions  of  them  in  a  single  individual ;  so  subtle, 
that  they  are  scarcely  visible  to  the  naked  eye ;  and  they  are  dis- 
persed in  so  many  ways  by  the  attraction  of  the  Sun,  by  insects, 
wind,  elasticity,  adhesion,  &c.  that  it  is  difficult  to  conceive  a  place 
from  which  they  can  be  excluded.'    Fries  quoted  by  Lindsey,  Nat. 

Syst.  p.  335 Where  they  fall  on  a  proper  nidus,  they  vegetate  ; 

elsewhere  they  perish. 

47  Reinwardt  saw,  in  the  Isle  of  Semas,  a  large  Wood,  of  which 
every  tree  had  proceeded  from  a  single  Fig-tree.     In  Java,  the  first 
thick  forest  of  the  mountains  may  be  called  the  Fig-tree  forest. 
There  are  100  species.     The  soil  does  not  suffice  for  the  plants. 
They  lie  on  each  other,  and  then  grow  and  spread,  and  you  search 
in  vain  for  the  ends  of  their  trunks  or  branches.    Bull.  Univ.  1830, 

p.  415-17 Great  branches  descend  from  the  trunks  into  the 

soil,  and  there  take  root,  and  shoot  up  into  new  trees.  Ib. 

48  A  writer,  whose  name  I  have  mislaid,  has,  in  the  instance  of 
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LETTER   just  conclusion,  from  the  experience  of  all  ages  and 
y     ^'    i  countries,  is,  that  spontaneous  production  is  no  part 
of  the  system  for  the  perpetuation  of  the  Vegetable 
races.  ^ 

The  REPRODUCTIVE  faculty  in  Plants  exhibits  a 
clear  and  close  analogy  to  that  of  the  animal  king- 
dom. The  artificial,  but  convenient  Linnean  system, 
is  founded  upon  it.  One  set  of  organs  within  the 
flower,  the  stamens,  prepare  the  productive  pollen, 
or  fine  dust-like  substance  which  passes  in  the  proper 
time  from  them  to  the  stigma,  and  adhering  to  that, 
becomes  the  germ  of  the  future  plants.49  Without 
this  pollen,  there  is  no  reproduction  by  seed  or  fruit. 
The  natural  pollen  is  the  most  effective,50  and  no  other 

the  ELM,  thus  illustrated  the  productive  power  of  vegetable  nature  : 
— 'One  of  those  trees  has  produced  1,584  millions  of  seeds;  and 
each  of  these  seeds  has  the  power  of  re-producing  as  many.  At  this 
ratio,  the  second  generation,  if  every  seed  vegetated  as  prolifically, 
would  amount  to  two  trillions  510,056  billions.  But  the  third  descent 
would  be  14,658  quadrillions  727,040  trillions.  The  seeds  of  this 
third  generation  from  one  Elm  would  be  enough  to  stock  the  surface 
of  all  the  planets  in  the  Solar  System,  and  of  many  more/.  .  . .  Such 
productiveness  increases  the  inadmissibility  of  the  spontaneous 
theory,  by  making  it  absolutely  unnecessary.  Organization  has 
been  ordained  to  be  so  prolific  as  to  supersede  the  need  of  any  other 
interfering  cause. 

49  Mr.  Knight,  in  examining  the  Apple  and  Pear,  thought  that 
the  pith  seemed  to  end  in  the  stigmata  ;  and  inferred  the  flower  to 
be  a  prolongation  of  the  pith,  wood,  and  bark.     Hayne  observed  the 
cellules  of  the  cellular  tissue  which  he  calls  actiniforme,  to  go  off 
from  the  pith,  to  proceed  to  the  bark.     Bull.  tin.  1830,  222. 

50  Goertner,  from   600  experiments,   found   that   strange   pollen 
attaches  less  easily  to  the  stigmata,  than  the  proper  one ;  that  the 
consequential  enlargement  is  first  seen  on  the  peduncle  and  calyx, 
as  the  oviary  does  not  swell  until  some  days  afterwards  :  that  the 
effect  is  the  result  of  a  slow  action,  and  not  of  an  immediate  one, 
like  that  of  electricity :  that  the  contained  fluid  of  the  pollen,  com- 
bined with  the  fluid  matter  secreted  by  the  stigmata,  penetrates  into 
the  ovules,  to  give  birth  to  the  embryo  ;  and  that  this  does  not  pre- 
exist in  the  ovula,  but  becomes  a  product  of  the  prolific  agency. 
Bull.  Un.  1829,  p.  231. 
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naturally  occurs  to  the  stigma,  altho  pollen  from  LETTER 
other  flowers  may  be  inserted  on  it.  We  have  in  «. — '- — t 
this  operation  of  the  motion  of  the  pollen  to  its  ger- 
minating receptacle,  another  instance  of  the  exactitude 
with  which  the  effective  means  have  been  carefully 
provided  and  adapted  to  their  appointed  ends.  Altho 
it  has  to  pass  with  a  precise  force  over  the  particular 
distance,  varying  in  every  species,  that  is  between 
the  stamen  and  the  stigma,  and  therefore  to  be  suited 
exactly  to  this  space,  and  to  take  correctly  the  direc- 
tion of  each  stigma,  and  this  in  many  millions  of 
instances  at  every  recurring  season,  and  to  light  ex- 
actly upon  its  minutest  point;  and  to  do  this  in  the 
ever-moving  air,  and  whatever  winds  may  agitate  it ; 
yet  this  peculiar  movement  always  takes  place  at  the 
proper  time  in  every  species  of  plant,  by  a  species  of 
explosion,  but  with  such  skilful  aim  and  measured 
movement,  as  it  were,  that  in  every  plant  it  is  per- 
formed with  exact  and  invariable  effect ;  so  that  from 
their  creation  to  the  present  hour,  every  species  has 
regularly  and  abundantly  produced  its  due  seed  and 
fruit.51  Wonderful  has  been  the  contrivance  by  which 
this  indispensable  action  has  been  made  to  take  place 
so  universally  and  so  effectually  !  Nothing  would 
seem  more  to  require  an  unerring  eye  and  guiding 
hand,  than  the  transfer  of  this  little  fructifying  pro- 
jectile from  one  part  of  the  flower  to  that  exact  spot 
near  it  on  which  it  must  settle,  in  order  to  germinate 
into  the  fruit ;  and  often  from  one  flower  to  another ; 
and  not  unfrequently  from  one  plant  to  another. 

Sl  In  some  kinds,  the  flower  is  made  to  close  on  insects,  and  im- 
prison them  awhile,  apparently  that  their  efforts  to  escape  may 
shake  the  pollen  from  the  stamina  to  the  stigmata,  as  wherever  the 
pollen  rightly  attaches,  it  tenaciously  adheres,  and  cannot  easily 
be  displaced. 
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LETTER  The  utmost  precision  of  the  direction  and  degree  of 
• — s — '  the  protruding  impulse,  and  the  most  exact  timing 
of  the  discharge  to  the  receiving  state  of  the  recipient, 
are  in  every  instance  indispensably  necessary.  The 
smallest  error  or  deviation  would  frustrate  the  effect. 
Who  is  the  secret  calculator,  measurer,  impeller, 
regulator,  and  director? — Who  is  the  floral  engineer, 
that,  in  each  returning  Spring,  guides  and  rules  this 
botanical  artillery  with  unfailing  skill  and  success  in 
the  quadrillions  of  quadrillions  of  flowers  that  an- 
nually adorn  our  Globe  ?  and  even,  in  some  cases, 
accomplishing  the  prolific  object  at  great  distances.52 
Where  the  organs  are  on  separated  plants,  and  the 
end  cannot  be  obtained  by  instantaneous  projectility, 
there,  bees  and  insects  are  made  the  conveying  agents, 
and  the  honey  in  the  nectarium  of  flowers  is  the 
attraction  that  invites  them  to  become  such,  tho 
unconscious  of  the  important  purpose  which  they  are 
fulfilling,  while  intent  only  on  their  own  enjoyment.53 
So  diversified  are  the  means  employed  by  the  Great 
Inventer  and  Preserver  of  our  complicated  fabric,  to 
produce  His  appointed  ends  !  Thus  the  main  pro- 


43  The  grains  of  pollen  often  fill  the  air.  Treviranus  saw  ponds 
covered  with  the  pollen  of  the  Wild  Pine,  from  a  wood  half  a  league 
off.  So  M.  Kaulfuss  adds,  may  the  moss  grains  float  to  a  part  where 
there  were  no  vegetables  before.  We  every  day  see  how  rapidly  a 
new  wall  or  roof  is  covered  with  the  Gymnostomium  ovatum,  and 
Grimmia  lanceolata.  Bull.  Un.  1829,  p.  438. 

63  *  Sprengel  has  ingeniously  demonstrated  by  an  hundred  of 
instances,  how  the  corolla  attracts  insects/  '  There  can  be  no  doubt 
that  the  use  of  the  honey  is  to  tempt  insects,  who,  in  procuring  it, 
fertilize  the  flower  by  disturbing  the  dust  of  the  stamens — and  even 
carrying  it  from  the  barren  to  the  fertile  blossoms/  Smith,  239, 
270.  M.  VAUCHER  thinks  the  honey  facilitates  the  fecundation,  by 
dissolving  the  pollen.  Physiol.  des  Plantes  Europ.  (one  of  the 
latest  and  best  works  on  Botanical  Physiology.) 
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ducing  system  of  nature  is  every  where  maintained.54  LETTER 
On  this  subject,  there  is  another  remarkable  congruity 
between  plants  and  animals  ;  and  a  further  instance 
of  the  careful  foresight  and  calculated  provisions 
with  which  nature  has  been  constructed,  and  its  parts 
adapted  to  each  other.  This  is,  that  in  the  number 
of  male  and  female  plants  produced,  where  they  are 
distinct  individuals,  the  principle  of  equalization  is 
observable.55 

But  altho  the  phenomena  of  nature  in  all  regions 
exhibit  the  universal  presence  of  this  floral  mecha- 
nism for  Vegetable  formation,56  yet  it  is  also  certain 
that  the  reproductive  system  of  the  Botanical  king- 

54  Henschel  has  recently  made  many  experiments,  to  see  whether 
plants  would  produce  if  their  male  flowers  were  removed  at  different 
periods.     His  most  satisfactory  results  were,  that  in  general  the 
female  flowers  did  not  bear  fruit  unless  the  others  had  not  been  hin- 
dered from  discharging  their  pollen  ;  even  tho  the  former  were  not 
then  in  full  existence  ;  that  the  most  favorable  period  for  the  fer- 
tilization was  uncertain,  but  the  least    favorable   was  before  the 
blowing,  and  after  its  completion ;  that  the  principal  stalk  was  more 
prolific  than  the  side  ones ;  that  the  age  of  the  pollen  made  no  dif- 
ference ;  that  the  flower,  deprived  of  its  stigmata  immediately  after 
the  fecundation,  remained  barren  ;    but  if  not  taken  away  until 
twelve  hours  after,  the  plant  would  bear  seed.  Bull.  Un.  1829,  p.  57. 

55  Girou  tried  this  on  Turnip  and  Spinach.    He  found  the  propor- 
tion in  those  he  reared  to  be  907  males  to  1,000  females,  in  strong 
plants ;  in  their  weak  ones,  692  males  to  1,000  females.     The  seed 
from  the  lower  part  of  the  ear  caused  more  males  than  from  the 
upper.     Thus,  from  the  lower  part  of  their  weak  plants  1,250  males 
to  1,000  others,  and  from  the  same  lower  part  of  strong  ones,  1,000 
to  1,000  ;  while  from  the  upper  part  of  thin  ones,  the  seed  produced 
only  444  males  to  1,000  females — and   of  strong  ones  827.     Bull. 
Univ.  1830,  p.  256. 

56  A  striking  instance  occurred  at  Abbeville,  in  an  Apple-tree 
forty  years  old,  which  had  only  exhibited  imperfect  flowers  with 
styles,  but  without  stamina.    It  was  therefore  always  sterile.    But 
when  at  length  a  perfect  Apple-flower  was  plucked  elsewhere  in 
dry  weather,  and  laid  on  any  of  the  flowers  and  left  there,  the  fruit 
always  came  on  them,  but  with  a  contraction  about  one-third  from 
the  end.     The  others  continued  barren. 
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LETTER  dom  is  not  confined  to  this  mode  of  fructification. 
The  living  principle  has  also  the  power,  in  trees,  of 
forming  its  offspring  by  buds  or  shoots,  in  addition 
to  the  flowers,  or  instead  of  them.  This  is  a  very 
curious  fact,  and  has  led  our  Botanists  to  the  per- 
ception, that  a  tree  is  not  a  single  individual,  but  is 
an  actual  tribe  or  association  of  families,  springing 
from  the  parent  trunk ;  closely  associated  with  each 
other  in  collateral  contiguity  and  compact  union 
within  one  stem  ,*  yet  each  preserving  a  distinct  se- 
parateness  of  vascularity,  living  principle,  nutrition, 
growth,  productivity,  and  subsistence.  It  is  now 
inculcated,  that  every  bud  is  a  distinct  offspring  of 
the  tree  or  branch  from  which  it  protrudes.  When 
emerged  into  life  and  form,  it  pushes  downwards  its 
own  vessels,  inside  of  the  parental  bark  or  rind,  to  the 
earth,  from  which  they  draw  a  separate  and  proper 
nourishment.  This  they  transmit  to  their  new-born 
shoot;  and  thereby  enable  or  assist  it  to  expand  into 
foliage  and  enlargement.57  Sometimes  these  vessels 
are  seen  passing  thro  the  bark  into  the  air,  if  that 
suffices  for  their  nutrition.58  Thus  every  branch,  and 

57  Thus,  in  1829,  M.  Poiteau  stated  in  France  his  theory,  that  a 
Tree  is  not  a  simple  individual,  as  an  animal  is,  but  that  it  is  com- 
posed of  the  particular  productions  of  all  its  buds  ;  and  that  these 
buds  should  be  considered  as  so  many  seeds,  which  in  their  deve- 
lopment produce  latent  roots,  which  descend  to  the  earth,  or  tend  to 
do  so :  and  that  the  latent  roots  are  the  fibres  of  the  wood.  M.  Jung, 
reviewing  this,  adds,  '  This  is  assez  generalement  admise.'    Bull. 
Univ.  1829,  p.  75.  *  Mr.  Burnett  in  England,  also  teaches  that  every 
bud  may  be  considered  as  a  distinct  individual,  containing,  at  least 
virtually,  roots,  leaves,  and  flowers/    Quart.  Journ  Science,  1829, 
p.  423.     '  Shrubs,  in  general,  have  no  buds,  nor  the  trees  of  hot 
climates.'    Smith,  136.     But  there  are  many  exceptions  to  this. 

58  Thus,  '  the  trunk  of  the  Rhizophista  at  Cayenne  produces  roots 
at  different  heights.    The  fibres  of  the  lower  buds  do  not  descend  to 
the  bottom  of  the  tree,  but   become  and    constitute   aerian  roots. 

Nearly 
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every  ramification  by  buds  from  itself,  are  so  many  LETTER 
new  individual  descendants  of  the  general  parent 
trunk :  and  the  whole  tree  thus  becomes  and  exists 
in  the  state  of  a  large  society,  or  affiliated  tribe  of 
distinct  individuals,  intimately  associated  together. 
Hence  all  trees,  and  some  flowers,  may  be  planted 
by  slips  or  branches,59  which  then  grow  into  all  their 
functional  organs,  and  have  their  principle  of  life 
as  fully  within  them  as  the  new-born  young  of  any 
quadruped  or  reptile. 

It  appears  also  that  Plants  produce  either  shoots 
or  flowers,  according  as  the  circumstances  under 
which  they  are  at  the  time  situated,  lead  them  to  the 
one  or  to  the  other.  After  a  continued  production 
of  shoots  without  flowers,  a  vegetable  has,  when  its 
nutriment  from  neglect  became  insufficient  for  its 
ramifying  elongation,  suddenly  disclosed  its  floral 
organs  :  and  in  this  way  prepared  for  an  offspring 
by  its  seeds,  when  prevented  from  perpetuating  itself 
by  branches :  thus  evincing  that  it  had  received 
the  power  of  varying  its  mode  of  organic  reproduc- 
tion according  to  the  immediate  expediency.60 

This  fact  proves  that  plants  have  a  double  mode 

Nearly  so  the  Ludovia  f.  a  plant  of  Guiana.  Many  Palm-trees  have 
their  stipes  sustained  by  aerian  roots,  of  which  the  most  recent  are 
the  lowest/  M.  Poiteau,  Bull.  Univ.  1829,  p.  224. 

53  The  Mulberry-tree  has  been  raised  by  planting  even  so  large 
a  branch  of  it  in  the  Spring,  that  it  bore  fruit  in  the  Summer  of  the 
next  year.  In  June  1830,  some  Dahlias  had  a  few  branches  broken 
off  by  the  wind.  M.  Jaquemin  placed  them  in  the  ground,  hoping 
to  develop  the  leaves.  This  did  not  take  place ;  but  the  plants 
seemed  good,  and  were  found  furnished  with  tubercles.  Hence  a 
new  means  to  multiply  them.'  Lit.  Gaz.  2  Ap.  1831. 

60  The  Solandra  Grandiflora,  a  Jamaica  shrub,  was  for  a  number 
of  years  cultivated  in  the  English  stoves,  and  propagated  extensively 
by  cuttings ;  each  plant  growing  many  feet  in  length  every  season, 
but  without  showing  any  signs  of  prolification.  Left  accidentally 
without  water  in  the  dry  stove  at  Kew,  the  luxuriant  growth  of  its 
branches  was  checked,  and  a  flower  (for  the  first  time)  came  forth 

at 
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LETTER  of  perpetuating  their  species — by  branching  or  by 
seed.  Each  is  equally  effectual,  for  every  new  twig 
is  the  embryo  of  a  new  tree  :  but  it  is  to  a  seed, 
what  an  animal  born  alive  is  to  an  egg.  In  the  one 
case  the  parent  completes  its  offspring  within  itself; 
in  the  other,  it  prepares  it  ready  to  be  afterwards 
completed  ;  but  leaves  it  to  undergo  another  process 
— that  of  hatching  in  the  egg,  and  that  of  ger- 
mination in  the  seed,  before  the  new  individual  is 
perfected. 

All  Trees  display  this  double  power,  and  their 
living  principle  is  ever  active  to  exert  it.  It  does  this 
in  making  continually  new  leaves  and  twigs,  when 
it  does  not  form  flowers  and  fruits.  It  is  from  this 
action,  that  when  it  luxuriates  in  foliage,  it  forms 
fewer  of  the  latter.  To  increase  the  fruit  of  trees, 
gardeners  frequently  prune  their  branches,  and  pluck 
off  their  leaves.  This  turns  the  producing  energy 
from  exercising  itself  in  emerging  shoots,  and  causes 
it  to  use  its  other  faculty  of  forming  flowers.  Copious 
nourishment  gives  it  a  vigour  beyond  what  is  neces- 
sary for  the  floral  process ;  and  then  it  prefers  to  that, 
its  formative  ramifications  and  leaves.  Scantier  food 
lessening  its  strength  for  this  stronger  action,  it  seeks 
to  employ  itself  in  the  gentler  and  more  delicate  and 
beautiful  operation  of  framing  its  corolla  with  the 
included  stamens,  stigmata,  and  pollen.61 

at  the  extremity  of  each.  By  a  similar  mode  of  treatment,  the  same 
effect  has  since  been  frequently  produced.'  Sir  J.  Smith,  Int.  141. 
We  see  the  operation  of  the  same  principle  in  the  fact,  that  when 
plants  are  checked  in  their  growth  from  cold  and  frosty  nights,  one 
effect  of  this  repression  is  to  force  them  prematurely  into  bloom. 

61  In  this  respect,  plants  differ  from  animals.  *  In  the  latter, 
fulness  of  feeding  advances  productivity  ;  but  in  plants,  where  they 
receive  abundant  nourishment,  their  flowers  and  fruit  are  long  in 
appearing  ;  but  when  the  nourishment  is  feeble,  and  the  vegetable 
languishes,  its  re-productive  powers  act  with  rapidity.  The  less 

nourishment 
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This  principle  explains  the  phenomena  of  its  floral  LETTER 
organs  changing  into  leaves,  or  into  the  corolla,  or  < — ^J — . 
into  each  other,  and  of  green  leaves  transmutating 
into  those  of  the  flower.62  It  is  indifferent  to  the 
living  principle,  into  which  of  these  it  converts  its 
nutrition,  as  either  of  them  will  answer  its  purpose. 
It  can  by  forming  leaves  and  twigs  multiply  itself, 
as  well  as  by  flowers  and  seeds ;  and  it  inclines  to 
either  mode  of  action,  as  superinduced  exigencies 
lead  it.  If  it  be  interrupted  in  its  elongating  process, 
it  resorts  to  its  floral.  Interfered  with  in  this,  it  recurs 
to  its  foliage.  It  forms  its  stamen  as  one  of  its  floral 
instruments  ;  but  if  disturbed  in  this,  it  makes  it  a 
corolla,  or  a  stigma ;  and  forms  a  stamen  at  another 
time,  or  else  a  leaf  instead.  The  living  principle  acts 
as  if  it  had  the  choice  of  doing  at  all  times  either,  and 
of  always  doing  that  which  it  is  at  the  time  easiest 
or  most  expedient  for  it  to  perform.  Its  law  is  to 
multiply.  That  was  the  original  command.  It  has 
the  choice  of  different  ways,  and  the  use  of  various 
means  to  obey  this  order,  according  as  external 
circumstances  may  affect  it;  but  it  is  continually 

nourishment  it  receives,  the  more  ready  it  is  to  reproduce/     Bull. 
Univ.  1830,  p.  210. 

62  M.Candolles  also  thinks  that  they  are  only  alterations  of  the 
foliaceous  organs.  Bull.  Univ.  1829,  p.  231.  On  this  curious  sub- 
ject, Sir  J.  Smith  had  mentioned,  that  stigmata  are  often  changed  to 
the  petals  of  the  corollas  in  double  flowers,  as  well  as  the  stamens ; 
'  but/  he  adds,  '  I  have  met  a  more  remarkable  change,  in  the 
double  Cherry,  of  the  pistil  (the  stigma)  into  a  real  leaf,  exactly 
conformable  to  the  proper  leaves  of  the  tree,  only  smaller.  So  the 
Garden  Tulip  frequently  has  a  leaf  half  green,  half  coloured,  in  the 
flower.  Only  one  instance  is  known  of  petals  changing  into  stamens, 
which  Dr.  Withering  has  commemorated  in  the  Black  Currant ; 
but  nothing  is  more  frequent  than  the  alterations  of  stamens  to 
petals.'  Int.  Bot.  275 He  thought  that  the  stamens  and  stig- 
mata did  not  change  into  each  other,  but  would  rather  turn  into 
petals  or  leaves.  Ib. 
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LETTER  striving  to  fulfil  the  injunction  it  has  received,  by  the 
one  process  or  by  the  other.  Nothing  is  more  mar- 
vellous— nothing  can  more  completely  illustrate  and 
verify  the  creating  mandate.  From  the  moment  that 
it  was  uttered,  its  efficiency  has  never  ceased.  There 
is  a  constant  nisus  in  all  vegetation  to  fulfil  the  ordi- 
nation in  every  situation  :  and  the  double  mode  of 
production  has  been  given,  that,  by  having  this  alter- 
native, no  event  in  the  ordinary  course  of  nature 
may  defeat  it.  Even  mutilation  of  its  floral  organs 
has  been  found  to  fail  in  totally  preventing  the  re- 
production.63 

63  Henschel,  doubting  the  sexuality,  made  several  experiments  to 
disprove  it.  In  some  he  intercepted  the  pollen ;  in  others  took 
away  the  stamens,  or  the  stigmata,  and  their  several  flowers.  The 
results  afford  some  curious  facts  of  the  power  of  the  living  prin- 
ciple to  effectuate  its  production,  tho  deprived  of  some  of  its  natural 
means  of  doing  so.  His  general  conclusions  have  been  mentioned 
in  Note  54.  But  he  thought  that  in  particular  instances  he  had  ob- 
tained fruits  from  the  Digitalis  Purpurea,  Polemonium  casruleum, 
Zea  mays  and  Ricinus  communis,  without  pollen ;  also  in  the  Orchis 
murio,  Saxifraga  granulata  and  Cucubalus  viscosus,  tho  the  stigmata 
had  faded  when  the  pollen  was  emitted.  The  stigmata  flowers  were 
taken  away  from  several  Cucurbitacees,  except  one,  which  did  not 
blow  till  all  the  stamen  flowers  had  disappeared,  yet  it  produced 
fine  fruit.  All  the  stamen  stalks  of  the  Cannabis  sativa  were  plucked 
off  before  flowering,  yet  the  stigmata  bore  ripe  fruits.  Bull.  Univ. 
1829,  p.  55-7. 

On  the  whole,  his  mutilations  so  often  failed,  as  to  confirm  the 
Linnaean  law,  and  to  prove  that  this  is  the  real  law  of  nature  ;  altho, 
when  disturbed,  the  living  principle  has  at  times  the  power  of 
effectuating  its  appointed  purpose  under  all  the  disadvantages  of 
the  disturbance. 

Such  experiments  only  show  that  anomalous  variations  or  excep- 
tions may  be  forced  on  the  natural  organizations.  But  no  anoma- 
lies which  art  or  violence  may  produce,  can  overthrow  the  regular 
economy  which  has  been  established  in  each  department  of  being. 
A  Polype  may  be  cut  in  pieces,  and  each  part  may  grow  again,  like 
a  lobster's  amputated  claw,  into  its  entirety,  from  the  repairing  or 
producing  powers  of  its  living  principle.  But  Nature  never  repro- 
duces Polypes  in  that  way.  It  is  not  her  law  that  Polypes  should 

be 
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Some  natural  agencies  may  interrupt  the  formative  LETTER 
process.  Frost  has  the  fatal  power  of  frustrating  its  * — J. — - 
productive  agency;  but  this  destructive  effect  may  be 
averted  by  covering  the  stem  as  the  blossoms  open.64 
Its  germinating  power  is  also  liable  to  be  arrested  by 
obstructing  circumstances  :  Thus  depth  precludes  its 
growth.  Seeds  and  roots  will  not  begin  to  vegetate 
much  below  the  surface.65  A  Polarization  has  been 
lately  attributed  to  seeds  in  their  germination  ;66  and 
it  has  been  ascertained  that  the  descending  radicle 
has  the  strength  to  penetrate  into  quicksilver.67 

be  so  divided,  nor  that  the  Lobster  should  be  so  mutilated.  Her 
general  laws  proceed  steadily  and  constantly  in  their  course,  until 
violated  by  counteractions.  Hence,  all  anomalous  productibilities 
in  plants  neither  disprove  nor  alter  her  universal  modes  of  forming 
them.  They  enlarge  our  knowlege  of  the  gifted  powers  of  the 
living  principle,  and  our  admiration  of  the  providing  care  with  which 
all  organizations  have  been  made,  so  that  even  impeding  inter- 
ferences are  prevented  from  defeating  their  assigned  operations. 

64  Dr.  Stowe  wrapped  the  trunks  of  some  of  his  chief  Apple-trees 
in  hay  as  the  flowers  began  to  open  ;  and  tho  late  frosts  followed 
at  the  end  of  April  and  beginning  of  May,  all  these  produced  abun- 
dant fruit;  while  other  trees  failed.  Gard.Mag.  May  1827. 

65  Potatoes  planted  at  one  foot  deep,  produced  shoots  at  the  end 
of  Spring  ;  at  two  feet,  not  till  the  middle  of  Summer ;  at  three 
feet,  their  roots  were  very  short,  and  did  not  come  to  the  surface ; 
below  three  feet,  they  never  vegetated.     Several  were  buried  in  a 
garden  at  3|  feet,  and  after  two  years  were  found  without  any  ger- 
mination, but  with  their  original  freshness,  firmness,  and  proper 
taste.  Ann.  Soc.  Agr.  Fr.  1829. 

66  M.  Poiteau's  assertions  are,  '  That  a  seed  always  polarizes  it- 
self in  its  germination.     Its  radicle  becomes  one  of  its  poles ;  its 
plumula,  the  other.  That  from  its  radicle  pole  a  fluid  issues,  which 
seeks  to  put  itself  into  relation  with  another  fluid  diffused  in  the 
earth,  and  by  its  passage  draws  the  radicle  after  it,  seeking  to  bury 
itself;  while  the  opposite,  or  stalk  pole,  disengages  a  different  fluid 
that  puts  itself  into  connection  with  the  fluid  spread  in  the  atmo- 
sphere, and  raises  the  stem  towards  it  up  in  the  air/  Bull.  Univ. 

1829,  p.  75 It  is  inferred,  '  That  these  fluids  are  the  Electrical 

or  the  Magnetic  ;  and  that  they  escape  from  vegetables  in  the  same 
manner  as  from  polarized  metals/  p.  224. 

07  Pinot  communicated  this  fact  to  the  Acad.  des  Sciences,  in  1829. 

He 
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LETTER  In  the  Linnean  class  of  the  Cryptogamia,  or  the 
y  v*  '  natural  one  of  the  Flowerless  plants,  comprising  the 
fern-like,  moss-like  and  leafless  vegetations,  the  pro- 
ductive organs  and  their  seeds  are  so  minute — the 
appearances  are  so  illusive,  and  the  real  phenomena 
so  obscure,  and  by  many  so  undiscernible — that  their 
mode  of  multiplication  has  not  been  agreed  upon. 
While  other  plants  are  perpetuated  by  seeds,  some 
of  these  have  sporules  instead,  which  are  thought  not 
to  arise  from  floral  organs.  As  these  sporules  are 
found  to  be  real  seeds,  tho  very  minute  ones,  they 
are  in  satisfactory  harmony  with  the  rest  of  the  vege- 
table creation.68  The  question  of  their  origination 
from  the  parental  plant  does  not  therefore  at  all  dis- 
turb our  views  of  the  economy  of  nature.  It  is  most 
probable  that,  as  seeds,  they  proceed  from  what  are 
analogous  to  the  floral  organs  of  the  larger  plants, 
and  that  their  pettiness  alone  prevents  this  fact  from 
being  fully  ascertained.  Nature  retires  from  our  in- 
quiring eye  when  she  works  in  miniature ;  and  altho 
we  can  pursue  her  with  our  microscopic  aggrandizers 
to  a  certain  extent,  yet  these  at  last  fail  to  make  her 
minuteness  so  distinct  as  to  enable  us  to  discrimi- 
nate them.  Their  very  agency  sometimes  creates 
phenomena  that  confuse  instead  of  illustrating;  for  on 

He  had  previously  moistened  the  surface  of  the  Mercury.  The  seed 
of  the  Latyrus  odoratus  was  placed  on  it.  The  germination  took 
place  as  usual.  When  the  radicle  reached  the  mercury,  it  pierced 
and  buried  itself  in  it. 

18  M.  de  Pylaie  affirms,  that  '  as  these  reproducing  sporules  have 
most  of  the  conditions  which  attend  the  formation  of  a  seed,  we  can- 
not but  consider  them  as  true  seeds.'  He  wishes  to  call  them  semi- 
nules,  as  marking  at  once  their  smallness  and  organic  nature.  He 
discerned,  in  the  fructification  of  so-me  sorts,  apericarpium,  an  inte- 
gument proper  for  seed,  and  an  interior  mass,  which  can  only  be 
a  simple  and  homogeneous  embryo.'  Bull.  Univ.  1830,  p.  290. 
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such  small  particles,  the  light  they  collect  and  con-  LETTER 
centrate  cannot  be  powerless.  Therefore  altho  some  « — v — * 
Physiologists  at  present  make  a  division  of  plants  into 
sexual  and  asexual,09  it  is  rather  a  temporary  than  a 
permanent  distinction,  at  present  taken  for  granted, 
but  by  no  means  definitively  proved.  The  connected 
denominations  of  Vasculares  and  Cellulares  are  less 
theoretical,  and  have  a  more  certain  foundation.70  But 
as  plants  have  the  power  of  reproducing  by  shoots  as 
well  as  by  flowers,  the  fabrication  of  sporules  without 
them,  if  that  should  be  the  verified  fact,  is  but  a  pro- 
duction of  little  buds  made  to  be  separable  ;  or  else  of 
seminal  ovula  by  an  agency  analogous  to  the  budding 
process.  Either  mode  is  in  conformity  with  the  ge- 
neral laws  of  vegetable  nature.  Among  other  fancies, 
it  has  been  urged  that  confervas  could  unite  and  form 
themselves  into  moss ;  but  such  speculations  have 
been  found  inconsistent  with  the  real  facts  of  nature, 
and  to  be  disproved  by  them.  Mosses  arise  from  the 
little  seeds  of  mosses,  altho  they  are  exceedingly 
minute.71  But  all  minuteness  is  expansible  into  mag- 

69  Lindsey's  Introd.  Nat.  Syst.  xviii. 

70  '  Plants  propagated  by  seeds,  and   possessing  distinct  sexes, 
have  spiral  vessels.'    These  are  called   Vasculares.     The  others; 
supposed  to  be  destitute  of  these,  are  termed  Cellulares,  *  answering 
to  asexual  plants.'  Linds.  xviii.  xix.   The  Cryptogamic  class  chiefly 
contain  the  latter  kind  ;  and  of  these,  as  what  relates  to  their  fruc- 
tification is  so  minute   and  obscure,  we  may  suggest  that  the  de- 
ficiency, both  of  the  spiral  vessels  and  of  the  usual  organs,  may  be 
rather  of  their  visibility,  than  of  their  existence. 

71  M.  Kaulfuss  opposes  the  ideas  of  Hornschuch  on  the  Mosses. • 
He  says,  '  Facts  resist  it.     M.  Drummond  placed,  with  every  pos- 
sible precaution,  the  seeds  of  30  kinds  of  mosses  on  earth  heated  to 
redness,  and  in  water.     In  both  these  positions,  the  seeds  germi- 
nated,  and  reproduced  their  species.'    M.  K.  therefore  thinks  the 
theory  of  the  metamorphosis  of  Confervas  into  Mosses  is  an  erro- 
neous deduction  ;  and  if  it  had  been  well  founded,  the  true  conclu- 
sion would  have  been,  not  a  transformation,  but  that  the  Confervas 

N 
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LETTER  nitude  in  the  magical  processes  of  Creation  ;  and  this 
• — J. —  is  remarkably  illustrated  in  the  Algae  kind.  While 
some  species  make  only  a  green  cuticle  on  stones, 
others  of  the  same  vegetable  family  assume  a  tower- 
ing size,  and  become  what  has  been  not  unaptly 
termed  '  Forests  of  Vegetation.'72  However  minute- 
ness may  elude  or  deceive,  the  principle  of  all  vege- 
table nature  is,  to  originate  from  specific  organiza- 
tions in  every  class  and  kind,  of  some  sort  or  other. 

The  Algae,  in  their  simplest  state,  form  that  green 
appearance  which  we  so  often  see  on  stones  and  walls, 
and  in  damp  and  dark  paths  and  places ;  and  in  ano- 
ther condition,  make  the  green  matter  which  gradually 
covers  a  stagnant  pool.73  But  they  have  also  greater 
offices  to  perform.  They  become  the  first  strata  of 
fertile  soil  for  larger  plants  and  trees,  and  cover  the 

were  only  the  first  state  of  the  future  plant,  like  the  eggs  or  larvae 
to  the  future  animal.  Ib.  438.  Hedwig  showed  the  true  nature  of 
Mosses,  and  that  they  are  really  herbs,  by  raising  them  from  their 
own  seed.  Sir  J.  Smith,  Int.  491.  M.  Ad.  Brongniart  also  believes 
in  the  sexuality  of  Mosses  ;  and  Mr.  Brown  has  a  similar  opinion. 
Linds.  p.  321. 

78  '  While  the  two  first  groupes  consist  of  microscopic  objects, 
inhabiting  obscure  places,  shady  paths,  or  half-immersed  surfaces 
of  stones  and  banks,  the  more  complete  Algae  comprehend  species 
forming  sub-aqueous  forests  of  considerable  extent  in  the  vast  ocean, 
emulating,  in  their  own  gigantic  dimensions,  the  boundless  element 
that  unfolds  them.'  Chorda  filum,  a  species  common  in  the  Nortli 
Sea,  is  frequently  found  of  the  length  of  30  feet.  In  Scalpa  Bay, 
Orkney,  it  forms  meadows,  thro  which  a  pinnace  with  difficulty 
forces  it  way.  Lessonia  fuscessens  is  25  feet  long,  with  a  trunk 
often  as  thick  as  a  man's  thigh. 

'  But  all  these,  and  every  other  vegetable  production,  are  exceeded 
in  size  by  the  prodigious  frons  of  Macro-cystis  pyrifera.  This 
appears  to  be  the  Sea-weed  reported  by  navigators  to  be  from  500 
to  1,500  feet  in  length — yet  its  stem  is  not  thicker  than  the  finger, 
and  the  upper  branches  as  slender  as  the  common  packthread.' 
Lind.  Nat.  Syst.  p.  341.  Dr.  Greville's  Algae  Britannicae. 

73  Lind.  Nat.  Syst.  p.  339. 
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Earth  with  that  vegetable  humus,  which  ever  multi-  LETTER 
plying  by  the  decay  of  all  that  grows,  becomes  that 
universal  upper  surface  of  our  Globe  on  which  all 
orders  of  our  Botanical  riches  so  exuberantly  grow.74 
The  Chara  tribe,  submersed  leafless  water-plants, 
form  two  genera  among  the  most  obscure  of  the  vege- 
table kingdom,  with  regard  to  the  nature  of  their 
reproductive  mechanism,  from  their  extreme  minute- 
ness ;  yet  these  have  also  been  found  to  have  a  spe- 
cific and  constant  organization.75  They  may  not  have 
flowers,  but  they  grow  and  have  reproducing  organs 
to  the  same  results,  and  thus  appear  to  be  true  plants, 
with  their  appropriated  peculiarities;76  but  diminutive 
as  they  are,  they  are  distinguished  by  showing,  to  the 
assisted  eyesight,  that  ascending  motion  of  the  sap, 
which  altho  certain  in  other  vegetables,  has  not  in 
them  become  a  visible  phenomenon.77 

74  '  Algae  are  most  important  in  the  economy  of  nature,  for  form- 
ing the  commencement  of  soil,  by  their  deposit  and  decomposition. 
The  basin  of  the  ocean  is  said  to  be  continually  rising  by  the  deposit 
of  such  plants,  particularly  of  Conferva  Chthonoplastes,  the  closely 
aggregated  slimy  fibres  of  which  form  dense  beds/     Edin.  Phil. 
Journ.  2.  p.  392.      *  The  same  circumstance  occurs  in  lakes  and 
ditches/     Lind.  p.  342. 

75  The  '  Characeee  are  aquatic  plants,  found  in  stagnant,  fresh,  or 
salt  water.     Their  stems  are  regularly  branched,  brittle,  and  sur- 
rounded here  and  there  by  whorls  of  small  branches/  Lirid.  326. 

c  The  prolific  media  are  the  nucule  and  the  globule  in  the  upper- 
most whorls,  which  have  been  compared  to  the  stigma  and  the 

stamen,  or  anther M.  Vaucher  ascertained  that  if  the  ripe 

nucules  are  kept  thro  winter  in  water,  they  will  germinate  in  the 

next  April M.  Wolroth  says  that  he  has  sown  the  globules,  and 

they  have  germinated,  '  but  this  requires  to  be  verified/  Lind.  327. 

77  Corti  in  1774,  Treviranus  in  1817,  and  Amici  since,  have  noticed 
this.  '  From  all  these  observers,  it  appears,  that  if  the  stems  of 
Chara  are  examined  with  a  good  microscope,  a  distinct  current  will 
be  seen  to  take  place  in  every  tribe  of  which  the  plant  is  composed, 
setting  from  the  base  to  the  apex,  at  the  rate  of  about  two  lines  per 
minute/  Annales  des  Sciences,  2,  p.  51.  Linds.  326. 
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LETTER  Some  observers  have  for  a  time  speculated  that 
> — .- — '  these  minute  things  might  be  animal  molecules  ;  or 
vegetables  passing  to  the  animal,  or  even  mineral, 
kingdom.78  But  as  the  Cryptogamic  flora  becomes 
better  known  to  the  patient  examiner,  these  imagina- 
tions seem  to  be  abandoned.79 

Moyen  once  ascribed  to  them  a  mixture  or  succes- 
sion of  animal  nature,  from  observing  movements  that 
he  thought  spontaneous.80  But  he  has  since  expressly 
described  their  vegetating  nature  and  process,81  and 
mentions  the  curious  fact,  that  they  will  not  germinate 
in  the  light,  and  therefore  do  not  begin  to  vegetate 
until  their  seeds  have  accumulated  so  much  together 
as  that  the  upper  strata  of  them  produce  an  artificial 
darkness  to  those  beneath  them.  These  lower  ones 
then  immediately  shoot  down  roots,  and  grow  with 
extraordinary  celerity.82 

78  Linds.  240. 

79  Mr.  Lindsey  observes,  that  Dr.  Greville  altered  his  opinion  of 

their  animal  nature,  p.  340 Lamoureux  has  now  divided  the 

Algae  into  six  families, — Fucacees,  Floridees,  Dictyotees,  Ulvatees, 
Alcyonides,  and  Spongedies.     Bull.  Univ.  1830.  p.  459. 

80  He  states,  that  he  has  seen  often  in  the  Zygnema  nitidum  a 
spontaneous  motion  ;  and  its  filaments  contract  from  the  length  of 
ten  inches  to  one-third  of  one  ;  and  that  the  oscillatorias  move  in  a 
circle,  &c Agard.  Spec.  Alg.  vol.  2.  p.  48.     Linds.  341. 

81  '  A  Conferva  pushes   its  roots  even  into  water.     In  the  Con- 
fervas not  articulated  and  ramified,  the  root  is  the  most  divided,  and 
the  palest  part.     In  those  articulated  and  not  divided,    it  is  the  last 
utricule  prolonged  into  a  point,  which  in  the  microscope  seems  fur- 
nished with  ramuscules  of  an  extreme  tenuity.'  Moyen,  in  Bull.  Univ. 
1830,  p.  255. 

M.  Morien's  idea  is,  that  '  every  sphere  or  little  globule,  inde- 
pendently of  its  neighbouring  one,  lives,  absorbs,  assimilates,  grows, 
and  reproduces  on  its  own  account/  Bull.  ib.  p.  297. 

82  '  Of  those  Confervas  which  are  articulated  and  bifurcated,  we 
shall  see,    if  they  are  made  to  grow  in  a  vessel,  that  no  root  is 
developed,  while  the  surface  of  the  water  is  not  covered  by  the 
Confervas,  so  as  to  produce  a  certain  degree  of  obscurity.    But  this 
obscurity  once  existing,  the  plant  ramifies  with  an  incredible  swift- 
ness 
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The  movements,  under  certain  circumstances,  of  LETTER 
the  little  seminal  particles  of  this  low  and  simple  « — J — / 
Order  of  the  Vegetable  kingdom,  have  given  rise  to 
many  temporary  misconceptions .  This  is  a  natural 
result  of  the  first  perceptions  of  unusual  phenomena. 
They  set  our  inflammable  imaginations  on  fire.  We 
theorize  before  we  know  ;  and  we  establish  preposses- 
sions before  we  have  collected  and  compared  a  suffi- 
cient range  of  facts  and  just  inferences  from  them.  But 
closer  attention  multiplying  ourknowlege  and  making 
our  reasoning  more  correct,  our  later  opinions  be- 
come nearer  the  actual  truth.  By  this  progress  of 
our  science,  the  belief  is  now  declining,  that  these 
motions  are  those  of  animal  spontaneity ;  and  they 
are  referred  to  the  agency  of  light,  or  of  the  varying 
modifications  of  that  electricity,  which  seems  to  be 
so  universally  operating  in  every  part  of  nature.83 

It  is  not  unnatural  that  errors  should  arise  in  the 
endeavours  to  theorize  on  these  minutiae  of  nature  ; 
but  erroneous  hypotheses  are  never  lasting,  and  need 
not  be  particularly  noticed.  Succeeding  criticism 
always  disperses  chimerical  fancies,  and  we  may  leave 
the  fallacies  to  their  natural  mortality.  These  mi- 
niature organizations  are  not,  however,  beneath  our 


ness  in  the  darkest  parts.  There  is  often  a  beginning  of  ramification, 
and  then  a  sudden  stop,  as  soon  as  the  branch  finds  the  light.  It  is 
so  in  the  Polysperraa  Glomerata.'  Moyen,  ib.  255. 

83  Some  gentlemen  in  France  have  ascribed  the  oscillatory  and 
vibratory  and  circulatory  motions  of  petty  particles,  to  a  fancied  spon- 
taneous life.  One  of  our  best  Botanical  Physiologists,  Mr.  Brown, 
has  judged  them  to  be  mistaken.  Siedbold,  who  has  lately  written 
on  the  Japanese  Botany,  is  of  similar  sentiment.  *  He  does  not 
think  that  the  curvilinear  movements  observed  in  the  granules,  on 
their  issuing  from  the  seeds  and  being  placed  under  water,  are. 
owing  to  an  individual  vital  principle.  This  motion  is  purely  phy- 
sical.' Bull.  Univ.  1830,  p.  410. 
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LETTER  notice ;  for  they  have  one  great  value,  which  will 
always  make  them  interesting  to  us.  They  contribute 
much  to  amplify  and  rectify  our  ideas  of  the  Sove- 
reign Creator,  who  cannot  but  display  to  us  His 
mind  in  His  works.  He  illustrates  His  own  nature 
by  His  creations ;  and  each  part  of  them  is  a  com- 
ment on  the  others.  The  whole  presents  a  delinea- 
tion of  Himself.  Now,  the  marvellous  immensity  and 
multiplicity  of  the  Universe  which  He  has  made  and 
governs,  present  to  the  thoughtful  mind  such  a  tre- 
mendous Deity,  that  we  cannot  but  dread  lest  great- 
ness so  fearfully  vast,  should  have  no  community  of 
feeling  with  us,  and  should  not  condescend  to  main- 
tain any  kind  relations  toward  us,  or  with  the  Earth, 
our  abode,  which  is  so  inconsiderable  a  portion  of 
general  nature.  I  have  experienced  something  of 
this  sort,  and  I  know  that  others  have  painfully  felt 
it.  It  is  therefore  delightful  to  see  by  these  miniature 
existences,  small  almost  to  invisibility,  and  by  their 
careful  organization  as  finely  contrived  as  in  the 
grandest  creature,  that  greatness  and  littleness  make 
no  difference  to  Him  in  His  Creation  or  His  Provi- 
dence. They  reveal  to  us,  that  magnitude  is  nothing 
in  His  sight ;  that  He  is  pleased  to  frame  and  to 
regard  the  small  and  weak,  as  benignly  and  as  atten- 
tively, as  the  mighty  and  the  massive.  Improved 
reason,  indeed,  makes  the  same  deduction,  because 
when  it  justly  reflects,  it  feels  that  the  grandest  crea- 
ture can  be  but  insignificance  before  such  an  Infinite 
Creator.  We  are  high  and  low,  great  and  small,  as 
to  each  other,  but  not  to  Him.  The  Ant  is  as  full  of 
life  and  comfort  and  curious  instincts,  and  as  skil- 
fully organized,  as  the  lion  or  the  whale.  It  is  there- 
fore a  marvellous  property  of  the  incomprehensible 
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nature  of  our  God,  that  He  delights  in  all  His  crea-  LETTER 
tions.  By  having  made  some  classes  of  organized  < — J. — » 
being  wondrously  small,  He  proves  in  their  fabrica- 
tion and  subsistence,  to  every  order  of  nature,  that 
no  part  of  it  has  existed  without  His  thought,  nor  is 
too  petty  for  His  notice,  nor  unworthy  of  His  care. 
Whatever  He  has  made  that  we  deem  as  nothings  in 
comparison  with  ourselves,  are  yet,  in  this  view, 
heralds  of  comfort  and  confidence  to  us ;  for  the  in- 
ference becomes  irresistible  —  indeed  it  has  been 
made  for  us  by  the  greatest  of  all  authorities — That 
if  He  can  make  and  regard  such  inconsiderable  or- 
ganizations of  nature,  He  will  never  be  indifferent  or 
inattentive  to  us.  This  was  the  principle  of  that  ex- 
hilarating assurance — pregnant  with  comfort  to  the 
humblest  tenant  of  humanity,  because  unconfinable 
in  its  application,— 

*  Are  not  two  sparrows  sold  for  a  farthing  ?  FEAR  NOT  : 
Ye  are  of  more  value  than  many  sparrows.' 

This  sentiment,  like  a  telescope  surveying  the  end- 
less expansion  of  space,  brings  the  immensity  of  the 
Godhead  into  the  compass  of  our  mental  perception, 
and  awakens  within  us  a  felicitating  sensibility  when- 
ever we  contemplate  it. 

These  considerations  remove  the  barrier  of  doubt 
and  dread  that  would  repel  us  from  our  Creator. 
They  throw  an  intellectual  bridge  from  Heaven  to 
Earth,  over  that  unfathomable  chasm  which  separates 
human  nature  from  the  Divine.  The  more  largely 
we  know  the  living  Universe  that  surrounds  us,  the 
more  strongly  we  shall  feel  our  personal  inabilities  : 
But  He  has  descended  from  His  stupendous  ubiquity 
into  an  individualizing  association  of  Creation,  Go- 
vernment, Providence,  and  Legislation  with  us.  We 
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LETTER  learn,  as  we  study  nature,  that  all  must  have  been 
specially  planned,  and  provided,  and  ordered  to  exist, 
because  the  unassisted  particles  of  nature  can  no 
more  make  a  hair  than  a  head,  nor  a  moss  or  an 
alga,  than  an  eye  or  an  ear  ;  nor  ever  do ;  we  have 
not  one  fact  of  such  a  formation.  Every  thing  or- 
ganic displays  the  touch  of  Deity ;  and  whatever  has 
the  principle  of  life,  derives  it  solely  from  Him, 
whom  the  North  American  Indians  habitually  and 
emphatically,  but  with  a  traditional  philosophy,  truly 
characterize  as  *  the  Great  Master  of  Life.' 

These  circumstances  make  the  creation  and  diffu- 
sion of  the  minute  organizations  of  nature  so  highly 
interesting  and  important  to  us,  when  we  deduce  the 
just  inferences  from  them.  Then  they  are  felt  to  de- 
monstrate to  us,  as  by  ocular  impression,  that  such 
minuteness  of  attention  and  care  are  natural,  usual 
and  pleasurable  qualities  of  the  Divine  Mind,  not- 
withstanding its  unbounded  grandeur.  Our  own 
experience  makes  this  deduction  the  more  probable 
to  us,  because  the  greatest  human  minds  have  been 
distinguished  by  the  same  property ;  and  owe  their 
immortalizing  successes  to  the  natural  power  of  com- 
bining the  most  patient  and  minute  examination  and 
consideration,  with  the  most  extensive  plans  and 
with  their  sublimest  conceptions.  All  those  whose 
exertions  or  achievements  place  them  at  the  head  of 
human  fame  or  talent,  —the  Bacons,  the  Newtons, 
the  Hannibals,  the  Napoleons,  or  the  Wellingtons, — 
have  been  equally  remarkable  for  these  extreme 
and  opposite  polarities  of  intellectual  nature.  Vast 
expansibility  of  thought,  and  the  most  scrutinizing 
particularity  of  attention,  become  that  surprising 
union  of  counteracting  qualities  which  constitutes 
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man's  most  aggrandized  understanding.  But  these  LETTER 
are  only  two  modes  of  action  of  the  transcending 
genius.  Superior  capacity  will  manifest  its  supe- 
riority in  every  subject  to  which  it  directs  the  same 
proportion  of  its  activity.  Grand  and  small  make  no 
difference  to  it — it  uses  the  small  to  produce  the 
great,  as  the  Author  of  Nature  has  built  up  His 
highest  masses  from  an  adequate  accumulation  of 
the  smallest  corpuscules. 

It  is  therefore  pleasing  to  see  that  the  whole  eco- 
nomy of  nature  has  been  formed  on  one  universal 
plan,  and  with  equal  individuality  of  attention  in 
every  department — as  well  in  what  we  undervalue,  as 
in  what  we  most  admire.  In  His  Creation  as  in  His 
Government,  the  Creator  embraces  at  all  times,  with 
His  all-comprehending  kindness,  the  innumerable 
and  the  unbounded — the  infinitesimals,  as  well  as 
the  immensities  of  nature — the  invisible,  from  dis- 
appearing smallness,  no  less  than  the  imperceptible 
from  incalculable  remoteness.  We  may  overlook 
what  is  petty,  as  beneath  the  notice  of  our  pride  ; 
but  nothing,  however  small,  has  been  deemed 
worthless,  or  is  disregarded  by  Him,  whom  no 
name  or  language  can  sufficiently  describe  ;  whose 
power  is  omnipotence ;  whose  presence  is  universal ; 
whose  knowlege  is  omniscience  ;  whose  creations 
extend  and  constitute  space  ;  and  whose  existence 
is  eternity. 
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LETTER  VI. 

BRIEF  REVIEW  OF  THE  USES  OF  PLANTS  IN  THE  SYSTEM 
OF  CREATION  —  ACTIONS  AND  PHENOMENA  OF  THEIR 
LIVING  PRINCIPLE. 

LETTER   THE    anterior  design,    the  creative  and  contriving 
i— VJ*   _.  mind,  the  specific  purpose,  the  selected  means,  and 
the  appointed  organization,  are  as  discernible  in  the 
USES  of  Plants  as  in  any  other  part  of  their  wonder- 
ful economy. 

That  they  should  be  the  materials,  on  which  all 
animal  life  subsists,  and  by  which  it  is  sustained  in 
its  bodily  organizations,  is  a  well-known  purpose  of 
their  formation.  By  the  operation  of  their  own  living 
principle,  they  convert  the  inorganic  matter,  which 
they  not  only  find  but  select  out  of  what  their  roots 
meet,  into  their  own  kind  of  substance  ; — and  this, 
which  gives  them  their  visible  existence  and  beauty, 
becomes  again  transmutable  into  animal  flesh  by  the 
animal's  own  vital  nature  and  functions.  This  double 
process  is  every  day  universally  going  on  in  all  the 
three  kingdoms  of  nature.  The  word  selection  may 
seem  strong;  but  if  the  radicles  and  the  fibres  of 
the  roots  entering  a  soil,  shoot  toward  that  which 
their  plant  needs ;  and  tho  coming  in  contact  with 
other  particles,  yet  take  up  those  only  which  suit 
them — what  can  we  call  that  but  selecting  ?  There  is 
a  refusal  of  the  one,  and  an  active  absorption  of  the 
other.  A  property  of  discerning  and  taking,  in  pre- 
ference to  other  matter,  that  which  is  the  fittest  for 
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their  nourishment,  seems  therefore  to  belong  to  all   LETTER 
Plants. 

Without  Vegetation,  none  of  the  animals  we  know, 
but  those  that  live  on  water  or  air,  could  have  con- 
tinued in  existence ;  for  neither  man  nor  animal  can 
subsist  on  any  thing  in  the  mineral  kingdom,  until 
vegetation,  by  first  making  it  vegetable  substance, 
has  prepared  it  for  a  future  conversion  into  their 
own.  Hence  the  justness  of  the  Mosaic  account,  in 
placing  the  creation  of  Plants  before  that  of  Animals. 
Vegetation  could  have  remained  without  animals, — 
but  these,  unless  their  food  had  been  ready  for  them, 
would,  under  their  present  economy  of  being,  have 
soon  disappeared,1 

While  most  of  our  Plants  thus  form  the  Suste- 
nance and  banquet  of  the  animated  kingdom,  other 

1  It  is  interesting  to  read  of  the  mutual  services  which  the  orga-    , 
nized   kingdoms,  from  their  reciprocal  composition  and  structure,    : 
can  render  to  each  other.     Thus  an  intelligent  Naturalist  has  ob- 
served of  the  OAK  : — 

*  The  insects  which  live  and  have  their  being  on  the  Oak,  amount 
to  hundreds  of  species.  It  nourishes  ferns,  lichens,  mosses,  agarics, 
and  boleti.  It  furnishes  its  apples,  gall-nuts,  acorns,  leaves  and 
sawdust.  Some  are  attacked  by  small  fungi,  which  break  their 
surface,  admit  moisture,  and  facilitate  decay.  The  leaves,  decom- 
posing, form  a  vegetable  earth  ;  and  the  worm  seizes  on  them  as 
his  portion,  and  having  fed  upon  part  draws  the  remainder  into  the 
earth.' 

Of  the  IVY. — '  This  saves  many  animals  from  want  and  death  in 
Autumn  and  Spring.  In  October  it  blooms  in  profusion  ;  and  its 
flowers  become  an  universal  banquet  to  the  insect  race.  The  great 
black  fly,  Musca  grossa,  and  its  numerous  tribe,  with  multitudes  of 
small  winged  creatures,  resort  to  them :  also,  those  beautiful  ani- 
mals, the  latest  birth  of  the  year,  the  Admiral  and  Peacock  But- 
terflies. In  its  honey,  it  yields  a  constant  supply  of  food  till  the 
frosts  of  November.  In  Spring,  in  the  bitter  months  of  March  and 
April,  when  the  wild  products  of  the  field  are  nearly  consumed,  the 
Ivy  ripens  its  berries  ;  and  almost  entirely  constitutes  the  food  of 
the  Missel-Thrush,  the  Wood-Pigeon,  and  other  birds.'  Knapp's 
Journ.  of  a  Naturalist,  p.  66,  86. 
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LETTER  classes  of  them  were  made  and  meant  to  be  its  natural 
Medicines  and  secret  physicians.  For  this  purpose, 
those  which  thus  benefit,  are  universally  dispersed. 
We  may  regard  many  of  these  as  useless  weeds,  yet 
they  silently  spread  amid  all  vegetation,  to  be  every 
where  ready  for  the  general  benefit.  Brutes  often  need 
them  as  much  as  ourselves,  and  are  repeatedly  seen 
at  particular  times  to  select  and  crop  the  herbs  that 
they  do  not  use  for  food,  but  to  which  some  recol- 
lected experience,  or  unexplainable  perception  or 
instinct,  leads  th£m,  for  their  resulting  efficiencies. 
Some  of  these  useful  plants  are  also  so  interspersed 
with  their  daily  sustenance,  that  they  cannot  take 
the  one  without  also  digesting  the  other.  But  to 
man,  Plants  have  been  in  all  ages  the  natural  and 
the  earliest  and  the  most  universal  physicians.  The 
metallic  and  mineral  drugs  of  our  modern  phar- 
macopeias have  not  been  above  three  centuries  in 
their  sanitary  use.  Vegetable  medicines  constituted 
the  physic  of  our  ancestors,  as  they  still  are  of  all 
nations  who  do  not  make  European  science  their 
predominating  guide.2 

When  we  consider  that  Vegetation  carpets  all  the 
surface  of  our  Globe  ;  and  that  its  shrubs  and  forests 

2  On  this  topic,  Mr.  Lindsey's  Introd.  to  the  Natural  System  of 
Botany  will  be  found  very  valuable.  Under  the  head  of,  the  Pro- 
perties of  Plants,  he  gives  ample,  yet  condensed  notices  of  their 
medical  uses.  Decandolle's  '  Essai  sur  les  Proprietes  Medicales 
des  Plantes,'  which  he  has  much  consulted,  will  be  an  useful  com- 
panion. Mr.  Lindsey  deserves  our  thanks  for  so  ably  composing 
his  Natural  System  of  the  Vegetable  Creation.  The  Linnean  clas- 
sification and  nomenclature  are  very  ingenious  and  useful;  but  the 
Natural  System  will  always  be  the  most  philosophical.  Yet  the 
truth  as  to  both  is,  that  each  has  its  own  value  and  applicability. 
Hence  the  enlightened  Botanist  will  not  confine  himself  to  either, 
but  will  use  and  study  both,  and  thereby  combine  in  his  own  mind 
their  several  advantages. 
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still  occupy  the  largest  portion  of  its  superficial  ex-  LETTER 
tent;3  and  when  we  find  that  it  is  universally,  by 
day  and  by  night,  streaming  from  its  verdure— from 
every  leaf,  fruit,  and  flower — an  aerial  fluid  of  some 
sort  or  other,  and  in  the  lower  region  of  the  atmo- 
sphere immediately  over  our  heads,  and  mixing  in 
the  gaseous  strata  of  it  which  we  breathe  ;4  we  shall 
then  perceive  that  it  must  be  hourly  causing  the 
most  important  effects,  additions,  and  changes  in 
the  air  which  we  inhale,  and  must  be  a  very  essen- 
tial and  active  agent  on  the  vitality,  functions,  and 

3  M.   A.  Moreau   states,    that  in  1750,    the  Woods   in  France 
amounted  to  more  than  One-fourth  of  the  surface  of  the  whole 
country.     This  will  give  us  an  idea  of  the  far  greater  proportion  of 
the  superficies  of  the  Globe  which  the  forests  are  occupying  in  less 
cultivated  countries.     In  France  they  had  been  reduced  to  one- 
seventh  when  its  Revolution  began  in  1788,  and  were  not  quite  one- 
twelfth  in  1814.     In  England  now  they  are  supposed  not  to  occupy 
more  than  one  twenty-third  of  our  surface.     Their  quantity  in  the 
World  we  may  reckon,  from  the  circumstance,  that  2,500  young 
trees  are  allotted  to  every  acre  in  forming  a  successful  plantation, 
allowing  each  to  grow  four  feet  apart.     They  seem  to  cover  at  least 
one-third  of  the  Earth;  in  some  parts  half;  in  unfrequented  regions, 
nearly  the  whole. 

4  *  It  is  agreed  that  in  the  day-time  plants  imbibe  from  the  atmo- 
sphere carbonic  acid  gas;  decompose  it;  absorb  the  carbon,   and 
emit  the  oxygen.     In  the  dark,  they  give  out  carbon  and  absorb 

oxygen,  but  in  far  less  proportion.'  Smith  Int.  Bot.  212-13 

They  appear  also  to  decompose  the  moisture  they  receive,  and  to 
effuse  the  oxygen. 

Some  plants  differ  in  what  they  exhale.  M.  Candolle  found  that 
some  Mushrooms  exposed  to  the  Sun,  under  water,  yielded  70  per 
cent,  of  hydrogen  gas  ;  others,  in  the  Sun,  in  six  hours,  gave  out 
42  hydrogen  and  56  nitrogen  ;  others,  in  ten  hours,  55  hydrogen 
and  44  nitrogen.  In  darkness,  this  emission  ceased. 

It  seems  to  be  a  general  rule,  that  the  green  parts  of  vegetables 
are  always  giving  out  oxygen  gas  in  light. 

Gruithuisen  thinks  that  plants  have  themselves  produced  their 

carbonic  acid.  Bull.  Univ.  1830,  p.  163 The  leaves  and  bark 

of  the  Pimento  exhale  aromatic  particles  or  gas  so  inflammable, 
that  the  growers  allow  no  fire  to  be  made  near  them. 


100  SACRED  HISTORY  OF  THE  WORLD: 

LETTER  powers,  of  our  material  frame.  The  atmosphere 
VL  could  not  be  what  it  is,  in  that  portion  of  its  expanse 
which  rests  immediately  on  our  inhabited  surface, 
unless  Vegetation  was  around  us.  The  powerful 
effects  of  its  presence  we  feel  in  various  parts,  in  the 
diseases  which  it  occasions;5  and  from  these  we 
may  form  some  notion  of  its  extensive  influence,  in 
a  minor  degree,  both  for  good  and  for  ill,  in  every 
other  locality.  That  it  has  constantly  an  exciting  and 
exhilarating  and  salubrious  effect,  we  all  experience 
when  we  pass  from  a  plant-less  city  into  a  plant- 
abounding  country.  Strength  and  spirits  arise  within 
us,  as  we  reach  the  abode  and  diffusion  of  the  Vege- 
table Kingdom.  The  eye  and  mind  are  not  only  ani- 
mated and  delighted  by  its  beauty  and  quietude 
and  gracefulness,  diversified  figures  and  colours ;  and 
by  their  harmless  playfulness  as  the  breeze  flutters 
among  them — but  the  body  feels  a  new  vigour,  and 
its  functions  new  energies,  by  some  invisible  agency, 
of  which  we  soon  become  strongly  sensible  ;  and 
whose  gradual  operation,  our  reviving  health,  where 
it  has  been  lapsing,  so  often  gratefully  acknowleges. 
Nor  does  Vegetation  exercise  a  less  important  in- 
fluence on  the  great  pabulum  of  life  and  mind — the 
beauteous  and  indispensable  LIGHT.  Here  again  the 
universality  of  the  diffusion  of  the  Botanical  species 
attests  the  magnitude  of  the  effect,  to  which  the  atten- 
tion of  Science  has  not  yet  been  sufficiently  drawn. 
But  let  us  consider  that  it  has  been  a  general  law  to 
all  vegetable  nature,  that  the  colour  of  its  leaves  and 

6  These  are  well  known  in  the  Tropical  countries  amid  their 
luxuriant  vegetations ;  and  in  all  marshy  districts ;  and  especially 
in  the  malaria  produced  by  moisture  occurring  to  decayed  vege- 
tation, which  is  more  fatal,  when  sea  and  fresh  water  combine  to 
overflow  it. 
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blades  shall  be  green  all  over  the  world.  The  conse-   LETTER 

VI 

quence  is,  that  for  the  months  which  elapse  from  the 
first  opening  of  the  vernal  foliage,  until  its  autumnal 
decline  with  us,  half  of  every  year,  the  plants  and 
trees  are  absorbing  all  the  light  which  falls  on  the 
surface  of  the  earth  which  they  occupy,  and  return 
only  one-seventh  part  of  it,  and  that  consisting  alone 
of  one  particular  ray ;  of  the  seven  colours  or  rays  of 
light,  the  red,  the  blue,  the  yellow,  the  orange,  the 
indigo,  and  the  violet  portions  of  it,  six-sevenths  of 
its  whole  component  substance  are  subtracted  from 
it,  and  from  the  air  and  from  our  respiration  of  it; 
and  we  have  and  use  and  imbibe  only  the  green 
particles  of  it  out  of  all  that  vegetables  receive.  Thus 
during  Spring  and  Summer  the  green  ray  of  light  is 
that,  amid  which  we  are  peculiarly  living,  when  be- 
yond the  atmosphere  of  our  cities.  For  six  months 
this  predominates  in  nature:  while  the  other  and 
larger  portion  of  all  light  that  falls  on  plants  is  ab- 
sorbed and  buried  in  the  vegetable  mechanisms  that 
imbibe  it ;  from  them  descending  thro  their  vessels 
into  their  roots,  and  from  these  issuing  into  the  earth, 
and  being  there  disposed  of  in  some  manner  which 
we  have  yet  neither  studied  nor  explored.6 

In  Autumn,  a  new  action  in  light  begins ;  the 
green  ray  is  no  longer  transmitted  by  the  trees.  As 
the  principle  of  life  withdraws  from  their  foliage 
into  the  vessels  of  the  branches  and  stem,  a  different 

6  The  effect  of  light  in  causing  the  Green  colour  of  plants,  is 
evidenced  by  the  whiteness  of  those  which  grow  in  darkness.  Red 
and  white  Tulips  are  said  to  retain  their  floral  colours,  altho  so 
reared  ;  but  in  this  case,  their  leaves  are  not  green,  but  white. 
Smith,  MS.  Notes.  *  Of  all  greens,  the  most  delicate  and  beautiful 
perhaps  is  displayed  by  several  umbelliferous  plants  under  our 
hedges  in  the  Spring.'  Smith,  Int.  82. 
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LETTER  process  ensues.  The  verdant  light  is  then  absorbed, 
« — vJ — '  instead  of  being  reflected;  and  those  mixtures  of  the 
other  rays  which  constitute  the  brown  and  yellow 
colours  of  the  fading  leaves,  are  emitted  instead. 
When  the  leaves  have  all  fallen,  this  effect  ceases,  and 
during  all  winter  the  trees  absorb  none  of  that  light 
which  their  foliage  thus  imbibed  and  modified ;  and 
light  must  therefore  have  a  very  different  action  upon 
us  at  this  season,  compared  with  that  which  it  exerts 
at  every  other.  The  flowers  likewise,  while  they  are 
blossoming,  retain  and  emit  other  portions  of  the 
rays  ;  and  the  fruits  in  their  season  effect  for  the  time 
being  other  changes  also.7 

Another  very  important  action  on  the  aerial  fluids 
in  our  atmosphere,  is  that  which  plants  exert,  in  their 
leaves  and  flowers,  on  the  Electricity  which  appears 
to  be  every  where  about  us.  Spines  of  herbs  and 
shrubs  attract  it.8  All  plants  are  found  to  do  so.9 
And  I  have  found  their  leaves  and  flowers,  in  some 
occasional  experiments,  remarkably  susceptible  of 
electrical  agency.10  When  the  pointed  ends  and  sides 

7  The  continual  perspiration  of  plants  is  also  adding  increasing 
streams  of  vaporous  fluids  of  some  sort  or  other  to  the  atmosphere. 
Hales  found  the  great  annual  Sunflower  to  perspire  seventeen  times 
as  fast  as  the  ordinary  insensible  perspiration  of  the  human  skin. 
The  Cornelian  Cherry  evaporates  from  its  leaves  in  twenty-four 
hours  nearly  twice  the  weight  of  the  whole  shrub.  Du  Hamel, 

Phys.  Arb.  v.  1.  p.  145 The  quantity  of  pores  which  have 

been  ascertained  in  the  under  surface  of  the  leaves  of  some  vege- 
tables is  prodigious,  and  scarcely  credible.  In  one.  square  inch  of 
the  Vine,  13,600  ;  of  the  Ilex,  63,600  ;  of  the  common  Syringa  and 
Hydrangia,  160,000.  , 

-  '  We  owe  to  Saussure  the  discovery,  that  thorns  and  vegetable 
points  attract  electricity.'  Bull.  Univ.  1826,  p.  182.  .  .  .  M.  Aotier 
verified  this,  Ib.207;  andSennebier  likewise.  Phil.  Veg.  v.  3.  p.  346. 

9  Bull.  Univ.  1826,  p.  207. 

10  On  approaching  a  small  piece  of  black  wax,  after  rubbing  it, 
to  a  red  French  poppy,  laid  lightly  on  my  table,  each  leaf  of  the 

corolla 
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and  little  sharp  or  thorny  protuberances  of  the  leaves,  LETTER 
twigs  and  stems  of  plants  are  considered,  we  shall 
be  induced  to  infer  that  Vegetation  is  every  where 
producing  great  effects  on  the  electricity  of  nature ; 
and  that  this  is  very  materially  connected  both  with 
their  component  substance,  and  with  all  their  func- 
tions, growth  and  secretions  ;  not  superseding  the 
vital  principle,  but  acting  subordinately  to  it,  and  in 
continual  co-operation  with  it.11 

Thus  every  herb  and  tree  are  all  day  long  effusing 
oxygen  and  peculiar  vapour ;  attracting  electricity  ; 
absorbing  light ;  emitting  the  green  ray,  transmitting 
into  the  earth  both  th£  electric  and  luminous  fluids 
which  they  have  imbibed  ;  and  drawing  up  into 
themselves,  from  the  earth,  the  diluted  particles 
which  respectively  nourish  them.] 


12 


corolla  moved  to  it,  and  waved  up  and  down  as  the  wax  passed  over 
it.  T  found  the  end  of  its  stalk  as  moveable  by  it.  So  the  small 
stalks  of  the  Currant  fruit,  laid  loosely  on  a  table,  and  the  finer 
vessels  of  the  Sunflower  leaf,  moved  readily  as  the  excited  wax 
came  near  them.  In  some  plants,  as  the  Gooseberry,  the  spine  is 
close  under  the  bud ;  which  leads  to  the  inference  that  it  attracts 
electricity  to  assist  in  the  evolution  of  the  new  germ.  In  some 
branches  it  is  above  the  bud  ;  in  others,  between  two  buds  ;  in 
others,  the  little  twig  shoots  from  its  bud,  and  ends  in  a  spine. 
These  specimens  were  plucked  from  the  common  hedge  thorn. 

'  Vegetation,  according  to  M.  Pouillet's  experiments,  princi- 
pally contributes  to  the  electricity  of  the  atmosphere.  Hence,  in 
Winter  this  must  greatly  differ,  as  vegetation  is  then  inert/  Ferus- 
sac,  Bull.  Univ.  1827,  p.  58. 

12  M.  Martin  remarks,  as  to  the  alimentary  manures  of  plants, 
that  they  can  absorb  only  gas  or  liquid,  and  therefore  manures 
should  be  employed  in  these  two  states.  Hence  the  use  of  fresh 
manure,  as  Sir  H.  Davy  advised  :  he  shows,  from  Gazzen's  expe- 
riments, that  the  roots  possess,  during  the  life  of  the  vegetable,  the 
faculty  of  making  soluble  the  substances  which  are  very  little  so, 
and  which  do  not  in  any  manner  dissolve  themselves.  Bull.  Univ. 

1830,  p.  215 PINKS  watered  at  various  times  with  a  slight 

solution  of  nitre,  had  a  rich  vegetation  of  leaves,  and  extraordinary 
dimensions  of  flowers.'  Ib.p.  77. 

O 
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LETTER  These  are  universal  effects  of  Vegetation  on  the 
c_J^L__j  most  abundant  and  all-pervading  fluid  in  nature; 
effects  which  it  was  created  to  produce;  and  which 
show  it  to  be  a  very  important  instrumentality  and 
ever  active  cause,  in  the  economy  of  our  curiously 
constructed  world. 

But  besides  these  uses  of  vegetation  as  food  and 
medicine,  and  as  powerful  agencies  on  our  atmo- 
sphere and  light,  it  is  also  every  where  contributing 
to  the  comfort  and  convenience  of  man  in  his  do- 
mestic and  social  life,  according  as  his  skill  and 
diligence  discover  its  applicable  uses,  and  invent  the 
means  of  making  them  advantageous  to  him.  Hence 
the  innumerable  improvements  in  all  the  arts  and 
manufactures  which  human  ingenuity  has  appro- 
priated, and  which  are  daily  increasing.  This  must 
be  a  familiar  subject  of  observation  to  all.  It  will  be 
sufficient  here  to  notice  only  a  few,  as  specimens  of 
what  thus  abound.  It  is  an  exuberant  topic,  on 
which,  your  reading,  or  the  information  which  you 
may  derive  from  adapted  conversation,  will  in  time 
give  you  an  enlarged  and  very  gratifying  knowlege. 
Thus  the  Sago  Palm-tree  on  the  Orinoco  supplies 
the  Guanacas  with  all  that  they  need.  They  live  in 
it  and  upon  it,  with  scarcely  a  possibility  of  exhaust- 
ing its  supplies.13  The  BANANA  is  as  bountiful  a 

13  *  In  the  delta  of  the  Orinoco  they  have  remained  for  ages  in 
these  marshy  districts,  secured  from  the  floods,  by  living  above  them 
in  their  Palm  trees.  In  the  branches  they  suspend  mats,  which  they 
fill  with  clay,  and  on  this  kindle  their  culinary  fires.  The  tree  gives 
them  their  food  in  its  Sago  fruit.  Its  bark  is  farinaceous.  Its  sap 
abounds  with  sugar.  Its  fibrous  stalks  are  like  a  pleasant  fruit  to 
eat.  They  yield  a  wine  to  drink,  and  thread  for  cordage  and  ham- 
mocks. It  is  curious  to  see  a  whole  race  living,  like  insects,  on  a 

single  Palm/   Humboldt Its  quantity  of  nutritive  food  is 

prodigious.     '  One  tree  in  its  fifteenth  year   furnishes  COO  Ibs.  of 

Sago. 
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friend  to  myriads  of  our  fellow  beings  in  the  East,  LETTER 
both  in  its  produce,  and  its  power  of  rapid  multipli- 
cation.14 The  Canadian  BIRCH  tree,  in  its  mere 
bark,  is  a  valuable  supply  of  conveniences  to  the 
Indian  nation.15  The  BREAD-FRUIT  tree  has  a  bark 
from  which  the  Tahitians  make  several  varieties  of 
their  native  cloth.  Of  the  trunk,  they  build  their 
canoes  and  houses,  and  their  articles  of  furniture,  and 
extract  a  valuable  resin  ;  and  they  live  upon  its  abun- 
dant .fruit.16  Their  COCOA-NUT  tree  is  still  more 
serviceable  for  the  conveniences  as  well  as  food, 
which  it  profusely  yields.17  The  Hemp,  Flax  and 
Cotton  plants  are  known  to  all. 


Sago.     A  single  acre  of  land  will  support  435  Sago  Palms,  which 
will  produce  every  year  120,500  Ibs.  of  Sago/   Crawfurd.  Tnd.  Arch. 

14  Humboldt  calculates  that  1 ,000  square  feet  of  Banana  plants  will 
produce  4,000  Ibs.  of  its  nutritive  fruit ;  while  the  same  space  would 
only  grow  33  Ibs.  of  wheat,  and  99  Ibs.  of  potatoes.     The  fruit  may 
be  collected  eleven  months  after  the  sucker  is  planted,  and  when 
the  fruit  is  cut  off,  its  stalk  will  put  forth  a  sprout,  which  bears  again 
in  three  months.     Of  the  Banana  tribe,  the  gigantic  leaves  of  some 
species  are  applied  to  many  domestic  purposes.     They  thatch  the 
Indian  cottages;  are  a  natural  table-cloth,  and  a  material  for  basket- 
making  ;  and  yield  a  most  valuable  flax,  from  which  some  of  the 
finest  India  muslins  are  prepared.     The  juice  of  one  kind  is  used 
for  dying.     Linds.  Nat.  Syst.  270. 

15  Their  canoes  are  made  of  this  bark  ;  and  all  sorts  of  small  cups 
and  dishes.     It  burns  like  pitch.     It  splits  into  threads;  will  serve 
for  twine ;  and  the  filmy  part  near  the  outside  may  be  written  upon 
in  pencil,  making  no  bad  substitute  for  paper.    Stuck  on  a  pole,  it 
lights  them  while  they  fish  of  a  night.    Head's  Forest  Scenes 

16  Ellis,  Polyn.  v.  1.  p.  357. 

17  Of  its  trunk,  their  best  spears  are  made ;  the  rafters,  wall  plates, 
and  pillars  for  their  houses ;  their  fences,  and  various  instruments. 
It  is  also  their  fuel.     Of  its  leaves  they  form  skreens,  and  several 
kinds  of  baskets  ;  and  plait  them  for  bonnets.     Of  its  fibrous  part, 
attached  to  the  bark,  they  work  jackets,  coats,  and  bags,  and  even 
shirts.     Besides  milk,  and  abundant  edible  food,  it  also  supplies  a 
copious  oil.     The  large  shells  of  the  nut,  holding  a  quart,  are  used 
for  bottles  ;  and  the  smaller  for  cups  and  drinking  vessels;  and  the 

O  2  fibres 
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LETTER  Enumerations  of  this  sort  might  be  made  from  all 
» — ^ — *  the  regions  of  the  globe ;  but  a  few  more  illustra- 
tions of  the  use  of  the  Vegetable  kingdom  will  here 
suffice.  We  have  a  familiar  one  in  the  Sun-flower, 
presented  by  nature ; 18  and  a  curious  one,  extractible 
from  the  Moss-crop  plant  by  human  ingenuity.19 

Nothing  is  useless  in  vegetable  nature.  Even  the 
Thistles  we  despise  and  eradicate;20  the  Dandelion, 
which  we  ridicule  ;21  the  Nettle,  which  we  dislike  ;22 

fibres  of  its  husk  are  made  into  cordage.  Ellis,  367,372.  '  The 
Cocoa  Palm  has  this  useful  peculiarity,  that  it  vegetates  in  sandy 
and  stony,  as  well  as  in  the  richest  earth/  Blumen.  Nat.  Hist. 
Hence  it  so  soon  springs  up  in  coral  and  new  risen  islands. 

18  Its  leaves  are  not  unpleasing  fodder  to  cattle  ;  its  flowers  assem- 
ble the  bees  ;  and  its  profuse  seeds  are  invaluable  food  for  pigs, 
sheep,  and  poultry.     An  useful  oil  is  also  extractible  from  them. 

19  '  Mr.  Holliwell,  near  Todmeston,  has  manufactured  a  beautiful 
russet  Cloth,  and  also  Yarn  for  stockings,  from  the  Wool  produced 
by  the  Moss  Crop  plant  found  on  his  estate.     The  Cloth  is  remark- 
ably firm  and  beautiful/  New  Month.  Mag.  Nov.  1830,  p.  481. 

20  Two  kinds  of  this  plant,  the  Milk  and  Cotton  Thistle,  were 
formerly  boiled  arid   eaten  as  Artichokes  now :  its  leaves  as  salad 
and  greens.     Its  young  stalks,  peeled  and  soaked,  are  said  to  be 
excellent.  Loudon,  Enc.  736 Useful  things  have  been  manu- 
factured from  Thistles.     Goats  and  donkeys  eat  them,  and  in  pre- 
ference to  other  food  sometimes.     In  Germany,  after  being  beaten, 
they  are  given  to  the  horses,  who  eat  them  greedily.     The  German 
cavalry  have  been  often  brought  into  good  condition  by  them 

21  The  leaves  of  the  Dandelion  in  early  Spring,  aifordavery  good 
ingredient  in  salads.     The  French  sometimes  eat  the  young  roots 
and  the  etiolated  leaves  with  thin  slices  of  bread  and  butter.  When 
blanched,  the  leaves  resemble  in  tint  the  Endive.     Its  root  is  con- 
sidered an  equally  good  substitute  for  coffee  as  Chicory.     Loud. 
Enc.  p.  740. 

22  Its  roots  were  once  much  used,  and  with  advantage,  in  cal- 
culous  complaints,  scurvy,  gout,  and  jaundice  ;  and  also  as  styptics. 
The  young  shoots  are  eaten  in  Spring,  and  deemed  anti-scorbutic. 
They  have  been  also  applied  to  the  skin  for  a  mild  blistering  effect. 
It  fattens  hens.  Ropes,  paper,  and  cloth  have  been  made  of  it.   Joh. 
Francus  and  J.  M.  Dreschler  have  written  largely  on  its  virtues. 
The  former  recommends  it  as  a  wholesome  and  agreeable  pot-herb ; 
and  as  a  good  substitute  for  hops  in  preserving  beer. 
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and  the  Rush  we  undervalue  :23  are  all  convertible  into  LETTER 
beneficial  uses.  They  have  all,  in  some  age  or  other,  > — J— • 
contributed  to  human  comfort  or  convenience.  The 
most  intellectual  of  our  arts,  which  gives  to  ideal 
beauty  a  visible  form,  is  greatly  indebted  to  botani- 
cal productions  for  some  of  those  pleasing  colours 
which  embody  its  conceptions.  From  them  also 
many  valuable  dyes  are  obtained;'24  and  more  are  yet 
attainable  by  persevering  experiment.  Even  the  ve- 
getation of  the  marshes,  tho  unfit  for  alimentary  herbs, 
or  for  habitation,  becomes  serviceable  by  the  Turf 
which  it  produces,  and  is  always  renewing,  as  it  is 
removed,  for  domestic  comfort.25  The  maritime  also 


23  Our  common  Rush  furnishes  seats  for  our  chairs,  and  pith  for 
our  candle-wicks.     In  Japan,  it  forms  floor  mats.     At  Cape  Horn, 
the  Juricus  Grandiflorus  *  makes  strong  and  lasting  baskets,  very 
solid,  almost  equal  to  Indian  Canes.     Also  mats,  brooms  and  hats. 
It  grows  on  the  same  localities  as  our  rush.     Its  stalk  has  a  very 
sweet  taste  ;  and  when  dry,  resembles  large  hay.  Its  ashes  are  very 
alcaline/  Capt.  Webster. 

24  Several  of  our  valuable  pigments  are  made  from  various  plants. 

Lichens  furnish  important  dyes.  Linds.  333 Blue  colour  has 

been  extracted  from  the  straw  of  Buck  Wheat.  The  Myrtle  berries 
of  Switzerland  furnish  a  beautiful  blue  dye  for  cloth,  while  it  also 
affords  food  to  their  sheep,  fuel  for  their  fires,  brandy,  and  mate- 
rials for  tanning.     A  fine  red  liquor  is  afforded  by  some  common 
plants,  as  the  Rumex  Sanguineus,  or  Bloody  Dock,  the  Red  Cab- 
bage, and  Red  Beet,  which  is  perpetuated  by  seed.  Smith,  74 

The  colouring  principle  of  the  Raspberry  is  a  fine  blue,  turned  red 
by  the  acid  in  the  fruit.  Ib.  83. 

a5  M.  Dau's  valuable  Essay  on  TURF,  states,  that  the  digging  of 
this  becomes  more  important  in  the  north  parts  of  Europe.  It  may 
be  a  substitute  for  coals.  He  divides  it  into  four  kinds.  The  haute 
marais  has  turf  30  feet  deep  ;  so  the  marais  cotiers,  more  watery. 
Vegetable  matter  of  all  sorts  forms  the  humus  for  its  growth,  or 
becomes  incorporated  with  it.  Dau  thinks  it  grows  2  \  feet  in  a 
century  :  but  in  Hanover  it  has  been  long  dug  very  regularly.  The 
Tourbieres  there  are  10  or  12  feet  thick :  they  are  cut  to  8  feet  deep, 
and  in  these  eight  feet,  at  the  end  of  59  years,  the  turf  is  found  to 
form  fully  anew  up  to  the  anterior  surface  in  that  time.  In  one 

O  3  place, 
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LETTER  assists  some  portions  of  mankind  with  food  and  medi- 
cine, and  materials  for  manufacture.20  The  Lichens 
likewise  extend  similar  utilities  to  society:27  the  Fungi, 
tho  deleterious  when  unwisely  applied,  yet  have 
properties  that  are  available  to  medical  skill;28  while 

place,  cut  30  years  ago,  a  new  bed  had  formed,  from  4  to  6  feet. 
They  take  care  to  make  their  cuts  on  an  inclined  plane,  and  to  keep 
them  moist.  Bull.  Univ.  1830,  p.  200. 

26  One  species  of  the  Algae  is  stewed,  and  comes  to  our  tables  as 
a  luxury,  under  the  name  of  Laver.    Two  others  form  the  Dulse 
and  Tangle  eaten  in  Scotland,  which  are  even  still,  tho  rarely,  cried 
in  the  streets  of  Edinburgh.     Another,  '  the  beautiful  Alaria  Escu- 
lenta,  forms  a  part  of  the  simple  fare  of  the  poorer  classes  of  Ire- 
land, Scotland,  Iceland,  Denmark,  and  the  Faroe  Islands.    Others 
are  valued  for  food  in  the  Sandwich  Islands,  in  the  Island  of  Cey- 
lon, and  in  other  parts  of  the  East.     These  are  for  human  food. 

*  Several  species  are  greedily  sought  after  by  cattle,  in  the  north 
of  Europe.  One  is  a  great  favourite  with  sheep  and  goats.  In  some 
of  the  Scottish  islands,  horses,  cattle  and  sheep  feed  chiefly  on 
another  kind  of  it.  So  pigs  in  Gothland.  While  two  others  are  part 
of  the  cattle  fodder  in  Norway. 

'  They  furnish,  also,  medicines  ;  a  vermifuge  ;  and  the  valuable 
Iodine.  One  foreign  species  gives  a  glue  and  varnish  to  the  Chinese, 
with  which  they  varnish  paper,  and  gloss  their  silks  and  gauze ;  they 
use  it  as  we  do  glue  and  gum  arabic.  In  Ireland,  one  kind  is  con- 
verted into  size.  But  *  it  is  in  the  manufacture  of  Kelp,  for  the 
glass-maker  and  soap-boiler,  that  the  Algae  take  their  place  among 
the  most  useful  vegetables/  Dr.  Greville's  Algae  Brit.  xix. — Lind- 
sey,  N.  S.  342-4. 

27  Lichens  are  employed  for  dyes,  food  and  medicine.      They 
abound  with  oxalate  of  lime,  or  oxalic  acid.     The  common  one,  on 
every  old  beech  tree,  contains  above  29  per  cent,  of  it.     Those  on 
the  top  of  fir  trees  have  an  uncommon  proportion  of  oxide  of  iron. 
Many  are  used  in  dyeing,  especially  two,  which  furnish  the  dye  so 
largely  employed  by  the  manufacturers,  called  Orchall,  or  Orseille 
des  Canaries.     The  Lichen  sold  as  Iceland  Moss  is  mucilaginous 
and  nutritive,  as  well  as  medicinal.  So  are  other  species.  Some  are 
astringents  and  febrifuges.     The  Canadian  hunters  often  subsist  on 
the  Tripe  de  Roche ;  and  the  Reindeer  Moss  forms  the  winter  food 

of  that  animal De  Candolle,  Essai  Med.  318. — Lindsey,  Nat. 

Syst.333. 

28  Fungi  salted  are  eaten  by  the  Russians  without  danger.     Vi- 
negar also  takes  from  some  their  ill  effects,  which  are  often  poi- 
sonous. 
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Ferns  are  not  less  auxiliary  to  our  use  and  comfort.29   LETTER 
Such  benefits  and  beauties  have  made  Botany  an  in-  v. — ^J_-» 
teresting  study,  even  to  nations  where  we  least  expect 
to  find  any  of  the  paths  of  science  either  esteemed  or 
pursued.30 

These  unexhausted  utilities,  enjoyed  and  derivable 
from  all  the  Vegetable  Kingdom,  are  another  proof 
of  the  munificent  philanthropy  which  prevailed  in 
the  creation  of  our  Globe ;  for  they  are  so  profusely 
bestowed,  that  we  now  disregard  a  large  portion  of 
plants  of  important  usefulness,  because  we  have  found 
and  obtained  from  other  countries,  those  which  we 
deem  preferable,  or  have  improved  into  a  superiority. 
For  it  is  another  expressive  indication  of  the  foresee- 
ing and  provident  benevolence  of  our  grand  Origi- 
nator, that  He  has  made  the  most  useful  trees  and 
plants  transferable  from  one  region  to  another.  It 

sonous.  One  variety  is  used  in  the  N.  E.  part  of  Asia  for  its 
intoxicating  effects,  as  wine,  brandy,  arrack  and  opium  are  by  other 
nations.  It  is  sometimes  eaten  fresh  in  soups  and  sauces.  Dried 
naturally,  it  is  a  narcotic.  The  Kamschatdales  swallow  it,  rolled  up 
as  a  bolus.  One  large  or  two  small  fungi  will  produce  a  gratifying 
inebriation  for  a  whole  day,  especially  if  water  be  drank  after  it, 
which  augments  the  narcotic  effect.  Too  large  a  dose  is  spasmodic. 
It  stimulates  the  nervous  and  muscular  systems.  Linds,  N.S.  337. 

29  Capillaire  is  prepared  from  one  of  the  Ferns.     The  leaves  of 
another  is  a  tonic,  in  India.     Many  have  important  medical  proper- 
ties, and  are  used  as  sudorifics,  emetics,  purgatives,  anti-rheuma- 
tics, and  febrifuges :  others  are  perfumes.     The  roots  of  some  are 
eaten  for  food  in  Nipaulandthe  Polynesian  Islands,  and  elsewhere. 
Two  kinds  have  been  employed  in  the  manufacture  of  Beer ;  and 
one  as  a  substitute  for  Tea.     Lindsey,  N.S.  314,  315. 

30  Thus  we  learn  from  Siedbold,  who  visited  the  distant  East,  that 
*  in  no  country  out  of  Europe  is  Botany  in  such  honor  as  in  China 
and  Japan.     It  has  been  cultivated  there  above  a  thousand  years.' 
He  gives  a  list  of  ten  Japanese  books  on   Botany,  with  coloured 
figures,  one  written  in  1650  ;  two  in  1697  ;    others  in  1797,  1800, 

1808,  1810,  1814,  1816,  1824;  most  at  Oozaka,  some  at  Jedo,  the 
others  atMiaco.  Bull.  Univ.  1830,  p.  410. 

O  4 


200  SACRED  HISTORY  OF  THE  WORLD: 

LETTER  is  from  this  property  in  them,  that  we  now  produce 
many  of  our  valued  trees  and  flowers,  and  most  gra- 
tifying luxuries  of  fruits  and  herbs.  What  pleases  in 
one  climate,  is  transplanted  into  another,  and  suc- 
cessfully naturalized  there.31 

With  all  these  facts  in  our  recollection,  let  us  now 
proceed  to  consider  more  particularly  the  nature  and 
properties  of  that  living  principle  which  all  vege- 
tables appear  to  possess. 

Plants  are  to  the  external  eye  inert  and  senseless  ; 
and  yet  they  possess  important  qualities,  which  are 
analogous  to  those  that  we  and  all  sentient  creatures 
participate.  Their  living,  growing,  feeding,  repro- 
ducing, secreting,  transpiring,  vascular,  diseased  and 
dying  actions  are  universal  instances  of  this  related 
similitude.  In  these  things,  all  that  have  life,  re- 
semble each  other,  whether  animal  or  vegetable  ; 

31  Tims  the  Horse  Chesnut  was  a  native  of  Mount  Pindus,  in 

Arcadia.  Smith,  137 The  Peach  has  come  from  Persia,  where 

it  is  still  in  a  small  native  state,  with  poisonous  qualities.  Smith.  . . . 
The  Potatoe  originates  from  South  America.  It  grows  wild  in  Chili, 
and  Peru,  and  Monte  Video,  in  very  small  roots  of  bitter  taste. 
The  following  enumeration  has  been  made  : 

Rye  and  Wheat  were  first  imported  from  Tartary  and  Siberia, 
where  they  are  yet  indigenous.  Asparagus  from  Asia.  Cresses, 
from  Crete.  Cauliflowers,  from  Cyprus.  Chervil,  from  Italy. 
Cabbage  and  Lettuce,  from  Holland.  Fennel,  from  the  Canary 
Islands.  Garlic,  from  the  East.  Gourds,  from  Astrachan.  Horse- 
radish, from  China.  Kidney  Beans,  from  the  East  Indies.  Lentil, 
from  France.  Rice,  from  Ethiopia.  Shalot,  from  Siberia.  Tobacco, 
from  America.  SUGAR,  from  India  and  Arabia,  brought  from  Egypt 
into  Sicily  and  Spain  ;  by  Spain  planted  in  the  Canary  Islands  and 
Madeiras  ;  thence  carried  to  St.  Domingo,  Hispaniola,  and  the 
Brazils.  Elder  Tree,  from  Persia. 

So  as  to  the  Flowers :  The  Jessamine,  from  the  East  Indies. 
Tulip,  from  Cappadocia.  Daffodil,  from  Italy.  Lily,  from  Syria. 
Tube  Rose,  from  Java  and  Ceylon.  Carnation  and  Pink,  from  Italy. 
— I  have  not  the  Author's  name  from  whom  this  list  was  taken. — 
Oats  are  still  wild  in  Abyssinia. 
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and  however  separating  their  other  properties  or  LETTER 
capacities  may  be.  But  no  stone  or  mineral  has  • — ^ — • 
such  qualities.  These  substances  enlarge,  but  do 
not  grow.  Their  enlargement  is  always  by  exterior 
accretion;  by  the  successive  addition  of  particles 
from  without  them ;  and  never  by  development  from 
within,  nor  by  a  vascular  elaboration;  nor  by  a 
functional  chemistry,  varying  in  each  species,  and 
producing  specific  products.  Crystallization  never 
performs  these  actions.  Its  agency  is  confined  to 
mineral  substances.  The  phenomena  of  vegetable 
growth  invariably  require  LIFE  in  the  plant,  in  order 
to  take  place.  We  infer  the  action  of  this  from  its 
effects.  What  is  not  done  without  it,  but  which  occurs 
every  where  when  it  is  present,  we  may  rationally 
ascribe  to  its  peculiar  operation.32  Thus,  as  if  the 
living  principle  of  a  plant  knew  its  own  nature,  and 
what  every  part  of  the  organic  frame  it  animates, 
needs,  it  distributes  and  conveys  daily  and  hourly  to 
its  stem,  its  bark,  wood,  leaves,  roots,  branches, 
flowers  and  fruits,  thro  their  several  vascularities, 
precisely  that  kind  and  portion  of  the  fluids  it  imbibes 
or  secretes,  which  each  ought  to  receive.  This  is 
done  with  exact  precision  and  perpetual  symmetry  in 
all,  as  long  as  no  extraneous  interference  interrupts 
its  operation,  just  as  the  same  results  are  effected  in 

32  Sir  James  Smith  thought  that  if  we  can  obtain  '  in  the  natural 
world  a  glimpse  of  the  immediate  agency  of  the  Deity,  it  is  in  the 
contemplation  of  this  Vital  Principle,  which  seems  independent  of 
material  organization,  and  an  impulse  of  His  own  divine  energy/ 

Int.  Bot.  p.  9 But  I  would  prefer,  tho  without  forgetting  this 

original  Fountain  of  it,  to  consider  the  vital  principle  as  a  real  sui 
generis  principle,  peculiarly  assigned  to  Vegetation,  and  distinct 
from  that  of  the  animal  genera,  tho  agreeing  with  it  in  many  of  its 
qualities. 
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LETTER    all  animal  bodies,  under  the  influence  of  their  superior 
faculties.33 

It  is  under  the  agency  of  this  living  principle, 
acting  in  its  material  organizations  on  the  nutriment 
it  imbibes,  that  every  Vegetable  displays  the  follow- 
ing functions  and  powers : 

It  increases  its  embryo  form  into  a  larger,  definite 
figure,  by  a  steady  gradual  process,  which  has  been 
noticed  in  the  remarks  on  its  growth. 

It  makes  leaves  and  flowers  for  itself,  of  a  peculiar 
but  always  constant  kind  and  colour,  unlike  those  of 
any  other,  and  steadily  proper  to  each  species. 

It  forms  within  itself  reproductive  organs,  appro- 
priate to  its  individual  nature,  and  to  no  other. 

It  produces,  by  these,  both  seeds  or  fruits  peculiar 
to  itself,  and  always  resembling  itself,  and  with  the 
same  growing  and  reproductive  faculties. 

Besides  their  seeds,  Shrubs  and  Trees  also  produce 
resembling  beings  to  themselves  in  their  buds,  which 
elongate  into  branches  above,  and  descend,  by  ves- 
sels within  the  parent  trunk,  into  their  own  separate 
roots  below. 

It  receives  its  food  from  the  earth,  selecting  what 
will  suit  it,  and  no  other. 

It  imbibes  such  moisture,  both  in  its  leaves  and 
roots,  as  it  needs,  and  such  air  and  light  as  it  requires. 

It  elaborates  these  into  sap,  and  into  the  other  se- 
creted fluids  and  fragrance,  and  converts  them  by  a 

33  Dr.  M'Culloch  thus  recognises  this  vital  faculty  :  '  There  is 
a  peculiar  sentient  principle,  whatever  it  be,  of  exerting  itself  to 
repel  injury.  A  plant  attempts,  by  its  own  efforts,  to  naturalize  itself 
to  a  new  situation,  or  worse  climate.  It  attempts  to  become  hardier  ; 
and  it  does  become  hardier.'  Quart.  J.  Science,  No.  10,  p.  22C,  7. 
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chemical  action  into  different  kinds  of  matter  for  its   LETTER 
leaves,  its  flowers,  its  fruit,  and  other  substances.34      v      ^J — » 

It  makes  the  leaves  or  corolla  of  its  flowers  different 
from  the  leaves  of  its  twig,  and  also  those  of  its  calyx, 
which  hold  its  flower,  different  from  both  the  others, 
and  always  and  only  produces  and  places  these  dif- 
ferent things  in  their  proper  places. 

It  is  strongly  affectible  by  various  stimuli/ 
Accomplishing  all  these  actions,  the  living  prin- 
ciple remains  with  all  these  powers  in  its  organized 
frame,  during  the  period  that  has  been  prescribed  to 
it;  and  leaves  its  temporary  abode,  like  all  animal  life, 
when  that  period  has  been  fulfilled.  Beyond  this 
departure  we  cannot  trace  it.  The  plant  is  forsaken 
by  it,  and  dissolves  into  its  material  atoms  ;  but  the 
principle  of  life  was  not  these,  and  therefore  must  be 
disposed  of,  distinct  from  them,  according  to  those 
laws,  which  the  Creator  appointed  to  attend  its 


34  '  When  we  attempt  to  consider  how  the  particular  secretions  of 
different  species  and  tribes  of  plants  are  formed ;  how  the  same  soil, 
the  same  atmosphere, 'should  in  a  leaf  of  the  Vine  or  Sorrel  produce 
a  wholesome  acid  ;  and  in  that  of  a  Spurge  or  Manchineel  a  most 
virulent  poison  ;  how  sweet  and  nutritious  herbage  should  grow 
among  the  acrid  Crowfoot  and  Aconite  ;  we  find  ourselves  unable 
to  comprehend  the  existence  of  such  wonderful  powers  in  so  small 
and  simple  an  organ  as  the  leaf  of  a  plant.  The  agency  of  the  VITAL 
PRINCIPLE  alone  can  account  for  these  wonders/     Sir  J.  Smith, 
Intr.  p.  217. 

35  Sir  J.  Smith,  in  his  Lectures,  in  1794,  stated,  '  We  cannot 
doubt  that  plants  have  a  living  principle  capable  of  being  acted  on 
by  stimuli.  They  receive  and  search  out  from  various  substances  their 
proper  food,  which  favours  their  development.  The  analogy  between 
them  and  animals  is  great  in  this  respect.     Whatever  they  imbibe 
beyond  the  quantity  necessary  for  nutrition,  they  exhale  by  perspi- 
ration, just  as  animals  in  that  way  throw  off  their  superfluities. 
Like  animals,  they  have  their  secretions,  which  appear  in  gums  and 
many  products,  which  are  more  curious  than  the  animal  secretions.' 
MS.  Notes. 
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LETTER  earthly  death,  when  He  first  fixed  the  laws  and  place 
of  its  living  existence. 

Besides  these  general  actions,  particular  plants  exert 
particular  agencies.  The  stamina  of  the  Common 
Barberry  always  contract  if  an  insect  or  strange  body 
touch  them.36  In  dry  soils,  plants  invariably  shoot 
out  towards  those  parts  from  which  they  can  derive 
the  most  nourishment.37  '  Cucumbers  and  Melons 
stretch  out  in  long  branches.  If  any  of  these,  in 
shooting  out,  approach  near  a  stone,  they  do  not  go 
on  and  touch  it,  but  they  stop  short  before  they  reach 
it,  and  then  spread  themselves  round  it.' 3  This  so 
much  resembles  instinct,  perception,  will,  and  judg- 
ment, that  it  compels  our  reflection,  and  ought  to 
induce  some  careful  experiments,  to  ascertain  the 
nature  of  the  phenomenon.39  The  Mimosas,  and  other 

36  M.  Gb'ppert  found  that  Prussic  Acid,  Alcohol,  and  Ethers,  and 
the  Metallic  Salts,  destroyed,  more  or  less  rapidly,  this  irritability 
of  the  stamina ;  but  that  the  narcotic  poisons  had  not  this  effect. 
BulLUniv.  1830,  p.  264. 

37  Sir  J.  Smith,  MS.  Note — '  The  roots  of  trees  and  plants  wander 
up  and  down,  seeking  for  sustenance.     We  frequently  see  them 
growing  on  rocks,    extending  their   roots,  like   sensitive  beings, 
searching  for  moisture/    Knap's  Journal  of  a  Naturalist,  p.  380. 

38  Smith,  MS.  Notes. 

39  Sir  James  added,  '  Here  it  is  said,  the  plant  shows  a  power  of 
perceiving  that  the  stone  is  near  it,  and  of  shunning  it.     But  the 
truth  is,  these  plants  shoot  towards  the  light,  and  are  always  in 
search  of  that  and  of  heat.     A  stone  intercept  these,  and  occasions 
a  want  of  them  in  the  parts  very  near  it.  These  plants  feel  this  want, 
and  therefore  go  round  where  they  can  have  both.'  MS.  Ib. .  . .  But 
with  deference  to  Sir  James,  this  explanation  does  not  remove  the 
difficulty  ;  for  it  still  leaves  to  the  plant  the  faculty  of  searching  for 
light  and  heat,  and  of  feeling  the  want  of  them,  and  of  discerning 
what  was  the  best  thing  to  do  to  regain  the  possession  of  them,  and 
of  doing  that  best  thing  accordingly.  Thus,  tho  it  does  not  perceive 
that  a  stone  is  near  it,  yet  it  feels  that  it  is  coming  where  there  is 
no  light  and  heat:  it  avoids,  as  if  from  its  choice  and  will,  going 
into  such  a  place,  and  it  forces  its  growing  fibres,  out  of  their  straight 

and 
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sensitive  plants,  have  that  exquisite  susceptibility,  LETTER 
that  delicate  moveability,  that  an  impression  made  in 
the  most  gentle  manner  on  one  of  their  leaflets  is 
communicated  in  succession  to  all  of  them.40  Spon- 
taneous movements  appear  in  another  of  this  tribe, 
independent  of  any  external  stimulus,  even  of  light, 
and  only  requiring  a  very  warm,  still  atmosphere,  to 
be  performed  in  perfection.41  A  great  number  of 
leaves  follow  the  sun  in  its  course.42  The  stately 
annual  Sun-flower,  after  following  the  sun  all  day, 
returns  after  sunset  to  the  East.43  The  Daisy  and 
the  Tulip  close  and  open  their  flowers  every  evening 
and  morning.44  The  motivity  of  the  vital  principle 
under  the  influence  of  heat  is  perceivable  in  many 
common  plants.45  The  nightly  closing  of  their  leaves 

and  natural  direction,  into  an  unnatural  bend,  that  must  require 
much  exertion  to  take,  and  it  forms  its  future  growth  according  to 
this  necessity.  Neither  animal  nor  man  could,  in  such  a  case,  do 
more.  Human  judgment  could  add  nothing,  if  in  the  plant,  to  what 
the  plant,  without  our  intellect,  quietly  performs. 

40  '  It  is  in  vain  to  attempt  any  mechanical  solution  of  this  phe- 
nomenon/ Smith,  211 Nor  will  electrical  agencies  satisfactorily 

explain  it. 

41  *  The  Hedysarum  girans  : — Each  leaf  is  ternate  ;  and  the  small 
lateral  leaflets  are  frequently  moving  up  and  down,  either  equably 
or  by  jerks,  without  any  uniformity  or  co-operation  among  them- 
selves.    It  is  difficult  to  guess  at  the  purpose  which  this  singular 
action  is  designed  to  answer  to  the  plant  itself/  Smith,  p.  211. 

*  A  Clover  field  is  a  familiar  instance  of  this/  Smith,  210. 
'  The  Nymphaea  alba  is  truly  described  b  Linnaeus  in  his  Flora 
Suecica,  as  closing  its  flowers  in  the  afternoon,  and  laying  them 
down  on  the  surface  of  the  water  till  morning,  when  it  raises  and 
expands  them,  often,  in  a  bright  day,  several  inches  above  the  water. 
I  can  speak  to  this  from  my  own  knowlege/  Sir  J.  Smith,  p.  333. 

"4  The  Daisy  commonly  folds  up  its  floral  leaves  as  the  Sun  sets ; 
but  I  have  seen  it  repeatedly  close  before  the  Sun  was  down.  It 
usually  waits  for  his  presence  before  it  opens  :  if  the  day  be  cold, 
it  remains  closed,  notwithstanding  the  light.  These  motions  imply 
something  like  animal  joints  and  fibres. 

45  In  his  Lectures,  Sir  J.  Smith  stated—4  Plants  highly  sensitive 

to 
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LETTER  is  called  by  Linnaeus,  the  Sleep  of  Plants.46  This 
« — v-I — '  phenomenon  is  another  analogy  to  the  animal  nature, 
which  is  increased  by  its  accompanying  more 
strongly  and  prevalently  the  youthful  period  of  the 
plant ;  as  young  animals,  like  childhood,  require 
more  slumbering  rest  than  mature  life.47  It  is  not  a 
less  remarkable  exertion  of  this  faculty,  that  the 
leaves  of  the  flowers  often  close  in  rain,  to  keep 
their  producing  organs  from  being  injured  by  it.48 
Sometimes  also  there  appears  in  plants  a  perception 
that  light,  altho  at  some  distance  from  them,  is  yet 

to  light  are  those  of  the  leguminous,  or  Pea  kind.  They  always  close 
up  in  the  evening,  and  clasp  their  two  upper  surfaces  together,  pre- 
senting only  their  backs  to  the  air.  Plants  of  pinnated  leaves,  as  the 
Tansy,  are  more  sensible  than  these  to  the  effects  of  light.  They 
fold  up  when  light  is  too  strong  ;  as  in  the  Robinia,  it  produces  the 
same  eifect  as  the  want  of  light.  Its  leaves  close  up  apparently 
because  they  are  receiving  too  much.  So  they  do  if  a  hot  iron  be 
brought  near  them.  They  contract  as  if  to  avoid  the  heat.  Sensitive 
Plants,  and  those  of  the  Oxalis  Lent,  are  so  sensitive,  that  the  least 
motion,  even  a  breath  of  air,  will  make  them  close/  MS.  Notes. 

46  '  He  has  written  a  dissertation  upon  it  in  his  Amaenitates  Acad. 
which  is  very  curious,  as  all  his  physiological  dissertations  are/ 
Ib.  MS. 

47  '  It  appears  that  this  folding  up  arises  from  the  cessation  of  the 
constraint  in  which  light  keeps  them.     This  may  be  as  useful  to 
them,  as  rest  to  animals.     So  young  plants  require  more  sleep  than 
the  older.     Old  leaves  are  almost  insensible  in  this  respect,  and  do 
not  close.  So  when  plants  possess  any  irritability,  it  is  more  evident 
in  the  young  than  in  the  aged  ones.     In  those  plants  which  have  a 
serpentine  motion,  this  is  most  visible  in  the  young  ones.     The  old 
scarcely  show  it/  Ib.  MS. 

48  It  was  to  a  casual  circumstance  that l  Linneeus  was  first  in- 
debted for  his  discovery  of  the  sleep  of  plants.     He  had  a  new  spe- 
cies of  Lotus,  and  being  pleased  with  seeing  its  red  flowers,  he  went 
one  night  to  have  the  gratification  to  look  at  them,  and  was  much 
concerned  to  see  that  all  the  flowers  were  gone.     His  admired 
beauties  had  disappeared.     Returning  to  it  the  next  day,  he  was 
astonished  to  behold  them  again,  just  as  before.     He  then  found 
that  the  leaves,  by  closing  at  night,  had  completely  hidden  the 
flowers/    Sir  J.  Smith's  MS.  Notes. 
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accessible  to  them ;  and  as  they  cannot  move  them-    LETTER 
selves  to  it,  they  protrude  and  prolong  a  part  of  their   v — ^ — * 
substance  in  the  exactly  right  direction  in  order  to 
reach  it,  and  by  this  specially-produced  channel  to 
avail  themselves  of  the  benefits  or  pleasure  of  its 
agency.49     Other  phenomena  evince  actions  of  the 
living  principle,  for  which  no  material  cause  at  the 
time  is  perceptible.50 

From  all  these  facts,  we  infer  that  Plants  have  been 
created  on  the  system  of  having  a  living  principle 
within  them,  capable  of  producing  these  various  re- 
sults. This  principle  is  not  their  material  organiza- 
tion, because  this,  when  they  die,  like  the  animal 
body  on  a  sudden  death,  subsists  in  all  its  complete- 

49  A  Potatoe  once  showed  a  striking  instance  of  this  fact.     In  the 
Spring  it  was  left  behind  in  a  cellar,  in  which  some  roots  had  been 
kept  during  the  Winter,  and  which  had  only  a  small  aperture  of 
light  at  the  upper  part  of  one  of  its  sides.     The  Potatoe  lay  in  the 
opposite  corner  to  this  aperture,  and  shot  out  a  runner,  which  first 
ran  20  feet  along  the  ground:  then  crept  up  along  the  wall,  and  so 
thro  the  opening  by  which  light  was  admitted. — Memoirs  Boston 
Am.  Society. 

50  Malpighi  affirms  that  he  saw  a  spontaneous  motion  in  the  spiral 
vessels  of  a  plant.      His  accuracy  of  observation  and   statement 
entitle   this  to  be  remembered,    tho   others   have  not  noticed  it. 
Mr.  Knight  shows  that  plants  acquire  habits  with  regard  to  heat, 
which  prove  their  vitality.     Phil.  Trans.  1801,  p.  343.     '  A  forced 
Peach  tree  will,  in  the  following  season,  expand  its  buds  prema- 
turely in  the  open  air,  so  as  to  expose  them  to  inevitable  destruc- 
tion/   Smith,  91. 

Some  plants  actually  generate  heat  in  themselves,  like  animals. 
Lamarck  states,  that  in  the  common  Arum  maculatum,  the  flower, 
at  a  certain  period  of  its  growth,  is  for  a  few  hours  so  hot  as  to 
seem  burning.  Flore  Franc.  3,  p.  538.  Sennebier  discovered  that 
the  heat  began  when  the  sheath  was  about  to  open  ;  and  was  per- 
ceptible for  eight  hours,  from  the  afternoon  to  midnight.  It  was 
seven  degrees  of  Reaumer's  scale  above  the  heat  of  the  air.  Smith,  92. 
.  .  .  .  '  The  powder  in  the  thecae  of  the  Club  Moss  tribe  is  highly 
inflammable,  and  employed  in  the  manufacture  of  fireworks/  Linds. 
Nat.  Syst.  317. 
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LETTER  ness  at  that  moment,  and  yet  it  can  no  longer  perform 
any  of  the  functions  of  its  life.  It  is  also  something 
different  from  heat,  light,  and  electricity,  which  can 
act  upon  its  frame,  while  it  abides  there,  because 
neither  of  these  aerial  fluids  can  supply  its  place  or 
do  its  offices  after  its  departure.  It  is  distinguished 
from  its  own,  and  from  all  inorganic  matter,  by  its 
peculiar  power,  which  life  possesses  in  both  plants 
and  animals,  of  counteracting  the  laws  of  chemical 
affinity  while  it  is  in  the  organic  frame,  altho  these  be- 
gin to  operate  irresistibly  as  soon  as  it  has  retired.51 

Vegetable  life  resembles  nothing  known  in  nature 
but  animal  life,  and  with  this  it  has  a  striking  ana- 
logy. Many  of  their  functional  operations  we  have 
noticed  to  be  alike;  and  these,  in  both,  require  the 
presence  and  co-operation  of  their  living  principle, 
and  cease  in  both  when  that  is  withdrawn. 

Its  presence  and  activity  first  appear  in  the  ger- 
mination of  the  seed  or  bud,  as  they  do  in  the  animal 
egg  under  the  warmth  of  incubation.  In  plants,  ger- 
mination seems  to  have  a  specific  and  regular  term 
of  germination  in  each  particular  species.52  But  tho 

51  Humboldt  remarked  this  law,  by  which  no  vegetable  suffers 
putrefaction  or  decomposition  in  any  part  until  its  living  principle 
has  retired  from  it :  then  a  leaf  changes,  and  a  flower  decays,  and 
a  branch  withers,  but  not  till  life  has  left  that  part. 

52  Adamson  has  given  this  table  of  the  periods  in  which  the  fol- 
lowing Seeds  germinate  after  being  sown  : — 

Purslain     -----     9  Days. 


Wheat ;  Millet  -  -  -  -  1  Day. 
Spinach  ;  Beans  ;  Mustard,  3  Days. 
Lettuce ;  Aniseed  -  -  -  4  — 
Melon;  Cucumber;  Cress,  5  — 
Radish ;  Beetroot  -  -  -  6  — 


Cabbage 10    — 

Hyssop       -----  30    — 
Parsley       -     -     -    40  or  50    — 
Almond  ;  Chesnut ;  Peach,  1  Year. 
Rose ;  Hawthorn ;  Filbert,  2  Years. 


Barley 7  — 

By  steeping  the  seed  in  the  chlorine  gas,  the  process  was  hastened  : 
Cress  Seed  then  began  its  germination  in  32  hours. — A  chard  found 
that  they  would  not  grow  in  heterogeneous  hydrogen  gas.  Loud. 
Enc.  195. 
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cold  represses  it,  yet  this  repression  only  causes  it  LETTER 
in  the  regions  of  frost  and  snow,  to  spring  up,  as  soon 
as  the  brief  season  of  heat  occurs,  with  a  rapidity 
which  the  temperate  climates  do  not  experience.53 
It  can  lay  dormant  without  expiring,  in  some  species, 
when  it  seemed  to  have  forsaken  them.54 

This  living  principle  has  the  singular  property  of 
remaining  dormant  and  inert  for  years  or  ages,  with- 
out therefore  ceasing  to  exist.  We  all  know  that  seeds 
may  be  kept  a  long  while  unsown,  and  yet  grow 
whenever  planted  in  a  suited  soil.  This,  again,  is 
like  animals  that  have  been  found  inclosed  in  trees, 
and  yet  have  revived.  When  plants  are  buried  in 
the  ground  to  a  greater  depth  than  is  natural  to  them 
for  their  proper  growth,  they  do  not  vegetate ;  but 
they  do  not  therefore  die  ;  they  retain  their  power  of 
vegetation  to  an  unlimited  period ;  and  when,  by  any 
accident,  brought  so  near  the  surface  as  to  suit  their 
evolution,  they  begin  immediately  to  grow.55  Ground 
that  has  not  been  disturbed  for  some  hundred  years, 

53  A  Lapland  and  Siberian  Yew  exhibits  remarkably  rapid  vege- 
tation, beginning  and  fruiting  in  a  single  month  ;  thus 

July     1. — Snow  gone. 

9. — Fields  quite  green. 
17. — Plants  at  full  growth, 
25. — Ditto  in  flower. 
Aug.  2. — Fruit  ripe. 

18. — Snow. 

And  from  that  time  snow  and  ice  to  the  23d  June,  when  they  begin 
to  melt. 

54  Thus  Mosses  '  are  extremely  tenacious  of  life  ;  and  after  being 
long  dried,  easily  recover  their  health  and  vigour  by  moisture.  Their 
beautiful  structure  cannot  be  too  much  admired.'     Sir  J.  Smith, 
Intr.  493. 

55  *  If  the  ground  in  old  established  botanic  gardens  be  dug  much 
deeper  than  ordinary,  it  frequently  happens,  that  species  which 
have  been  long  lost  are  recovered,  from  their  seeds  being  latent  in 
the  soil.'     Ib.  94. 
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LETTER  on  being  ploughed  or  turned  up  for  any  considerable 
depth,  has  frequently  surprised  the  cultivator  by  the 
appearance  of  plants  which  he  never  sowed,56  and 
often  which  were  then  unknown  to  the  country.  This 
has  arisen  from  ancient  seeds  becoming  deeply  co- 
vered, and  there  remaining  inert,  but  yet  retaining 
their  principle  of  life.  This  principle  has  been  ascer- 
tained to  be  capable  of  existing  in  this  latent  state  for 
above  two  thousand  years  unextinguished,  and  spring- 
ing again  into  active  vegetation  as  soon  as  planted 
in  a  congenial  soil.57  It  even  remains  unimpaired  in 
blighted  corn,  and  will  grow  from  that  as  vigorously 
as  from  the  perfect  seed.58  But  yet,  although  thus 
abiding  in  vitality  in  its  dormant  state  for  an  indefinite 
length  of  time,  such  is  its  delicacy  of  existence  when 
once  roused  into  its  living  action,  that  it  perishes  for 
ever  if  it  be  prevented  from  continuing  its  growth.59 

56  t  A  field  that  was  thus  ploughed  up  near  Dunkeld,  after  a 
period  of  40  years  rest,  yielded  a  considerable  blade  of  Black  Oats, 
without  sowing.  It  could  have  been  only  from  the  plough's  bringing 
up  to  the  surface  seeds  that  had  been  formerly  too  deeply  lodged 
for  germination/  Loud.  Encyc.  Gard.  194.  . . .  Some  ground  turned 
up  in  Bushy  Park  in  winter,  which  had  probably  not  been  disturbed 
since  the  time  of  Charles  I.,  was  covered  in  the  following  summer 
with  Tree  Mignionette,  Pansies,  and  Wild  Raspberries,  none  of 
which  grow  in  the  neighbourhood.     Jesse's  Gleanings. 

57  At  the  Royal  Institution  in  1830,  Mr.  Houlton  produced  a  bul- 
bous root,  which  had  been  discovered  in  the  hand  of  an  Egyptian 
Mummy,  where  it  had  remained  above  2,000  years.  On  exposure  to 
the  atmosphere  it  germinated,  and  when  planted  in  earth,  it  grew 
with  great  rapidity.    Journ.  Roy.  Instit.  No.  I.  ...    In  boring  for 
water  near  Kingston-upon-Thames,  some  earth  was  brought  up 
from   a  depth  of  360  feet,  and  tho  carefully  covered  with  a  hand- 
glass to  prevent  the  possibility  of  other  seeds  being  deposited  on  it, 
was  yet  in  a  short  time  covered  with  vegetation.     This  is  rightly 
referred  to  seeds  anciently  lodged  in  it.    Jesse's  Gleanings.     From 
the  depth,  these  Seeds  must  have  been  of  the  diluvian  age. 

58  Sir  Joseph  Banks,  in  1805,  sowed  80  grains  of  the  most  blighted 
Wheat  in  pots,  in  a  hot-house,  and  had  72  healthful  plants. 

59  Those  who  convey  seeds  from  distant  countries  should  be  in- 

structed 
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This  living  priciple  can  subsist  in  all  its  reproduc-    LETTER 
tive  power  in  fruit  trees,  from  one  to  two  centuries,60 
and  in  others  for  many  more.61    Some  of  the  poisons 
affect  the  activity  of  this  principle,  though  they  do 
not  destroy  it.62 

But  altho  we  can  observe  these  effects,  we  do  not 
know  what  vegetable  life  really  is.  We  can  discern 
it  to  be  something  distinct  and  different  from  all  the 
known  material  agencies  of  nature.  These  can  excite 
and  affect  and  assist  the  agency,  but  cannot  without 
it  do  what  it  does,  nor  be  what  it  is.  We  are  therefore 
authorized  to  deem  it  a  peculiar  sui  generis  principle, 
as  distinct  in  plants  from  their  material  laws  and 
substance,  as  life  and  instinct  are  in  animals. 

It  is  affectible,  or  can  be  influenced  by  light,  in  its 
stem,  leaf  and  flower.  It  turns  to  this  the  upper  sur- 
face of  its  leaves,  and  if  they  be  forcibly  turned  from 
it,  they  will  gradually  revert  back.  Heat  alone  will 
not  produce  this  effect.63  Many  close  their  flowers  and 

structed  to  keep  them  dry  ;  for  if  they  receive  any  damp,  sufficient 
to  cause  an  attempt  at  vegetation,  they  then  necessarily  die,  because 
the  process,  as  they  are  situated,  cannot  go  on/  Smith's  Tntr.  99. 

60  An  Apricot  tree  120  years  old,  was  bearing  fruit  sufficient  for 
any  family.    Life  of  L.  Kames,  v.  2,  p.  73.     Pear  trees  planted  in 
the  time  of  King  William,  were,  by  gradual  paring  away  the  old 
wood  and  bark,  covering  the  garden  walls  with  new  branches  and 
fine  fruit  in  1807.     Smith,  Intr.  p.  29. 

61  A  Yew  tree  was  in  existence  at  Peronne,  in  Picardy,  in  1790, 
which  was  mentioned  in  the  original  charter  for  building  the  church 
in  634.    Journ.  of  Science,  No.  40,  p.  412.  .  .  .  The  Yew  tree  at 
Fountain's  Abbey,  Yorkshire,  is  thought  to  be  1,000  years  old.  .  .  . 
The  most  vital  parts  of  the  stem  of  a  tree  are  thought  to  be  the 
innermost  layers  of  the  bark,  and  the  outermost  layers  of  the  wood. 
Quart.  Journ.  Agric. 

62  Thus  Sensitive  plants  lose  their  power  of  contracting,  if  laurel- 
water,  opium,  or  nux  vomica  be  applied.     So  they  contract  from 
camphor,  and  do  not  dilate  again.  Quart.  Journ.  Science,  v.  9,  p. 203. 

63  Bonnet  placed  some  plants  in  a  heated  stove ;  yet  the  stems 
did  not  incline  to  the  side  of  the  greatest  heat,  but  to  a  small  opening 

P    2  of 
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LETTER  others  droop  their  leaves  when  the  light  departs,  as 
— ^J — •  if  to  take  their  sleep;64  and  expand  them  in  the  morn- 
ing, at  various  hours,  according  to  their  species.65 
But  this  does  not  depend  upon  the  Sun ;  it  is  more 
like  the  roosting  of  fowls.66  Some  flowers  follow  the 
path  of  the  sun.  The  ripe  ears  of  corn,  in  a  whole 
field,  will  be  found  during  the  day-light  to  incline  to 
the  South,  tho  they  return  to  a  different  position  at 
night.  Warmth  has  a  perceptible  effect  in  raising 
the  principle  of  life  to  its  germinating  and  floral 
action.  Hence  a  mild  Winter  will  cause  it  to  anti- 
cipate its  vernal  efflorescence.  Some  plants  also 
discover  a  peculiar  susceptibility  of  atmospherical 
agencies,  probably  to  electrical  influences,  which 

of  the  stove,  from  which  some  rays  from  the  burning  fluid  issued. 
....  Sir  J.  Smith,  in  his  Lectures,  stated,  '  It  is  an  invariable  cir- 
cumstance, that  plants  always  turn  their  stem  and  leaves  to  the 
light,  not  towards  the  air.  If  in  a  hot-house,  the  door  of  which  is 
left  open,  we  shall  yet  always  find  them  inclining  to  that  side  where 
the  light  is,  let  the  air  come  in  whence  it  may.'  MS.  Note. 

<i4  This  may  be  seen  in  the  Daisy  and  the  Convolvulus.  The 
leaflets  of  the  Mimosa  fold  themselves  up  along  their  common  foot- 
stalk. Pliny  and  Theophrastus  mention  the  Lotus  of  the  Euphrates 
as  sinking  below  the  water  at  night,  to  rise  above  it,  and  expand 
its  blossom  as  the  Sun  returns.  Smith,  p.  333-4. 

65  Flowers  of  pliints  removed  from  a  hotter  to  a  colder  climate, 
disclose  their  flowers   at  a  later  hour.     Thus,  that  which  opens  in 
Senegal  at  six,  will  not  unfold  in  France  and  England  till  eight  or 
nine,  and  in  Sweden  not  till  ten  ;  and  the  flower  that  does  not  open 
in  Africa  till  noon,  or  later,  will  not  open  in  England  at  all. 

66  The  Convolvulus  Minor  in  our  garden  folded  up  its  corolla  in 
August  at  four  in  the  afternoon,  tho  the  Sun  did  not  set  till  near 
eight.     It  opened  in  the  morning  gradually  about  two  hours  after 
the  Sun  had  risen. 

67  If  the  Siberian  Sowthistle  shuts  at  night,  the  ensuing  day  will 
be  fine  ;    if  it  opens,  it  will  be  cloudy  and  rainy.     If  the  African 
Marigold  continues  shut  after  seven  in  the  morning,  rain  is  at  hand- 
The  Convolvulus  Arvensis,  Calendula  Fluvialis,  and  the  Anagallis 
Arvensis,  or  Poor  Man's  Weather-glass,  close  on  the  approach  of 
rain.     Loud.  Enc.  231. 
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science  has  not  yet  elucidated.67  The  motions  of  the    LETTER 
moving  plants  are  as  yet  not  at  all  accounted  for.68 

It  is  also  one  of  the  laws  on  which  the  Vegetable 
organization  has  been  constructed,  that  its  living 
principle  shall  be  separable  from  it,  and  shall  depart 
from  it,  just  as  in  man  and  brute.  Here  again  spe- 
cific ordainment  visibly  appears.  Each  has  its  ap- 
pointed period  of  duration  peculiar  to  its  species, 
and  dies  when  that  has  been  reached.  Thus,  some 
are  only  annuals,  and  do  not  survive  the  year ;  others 
are  biennials,  or  grow  up  in  one  year  and  die  in  the 
next ;  while  others  are  perennials,  or  last  for  many 
years,  reviving  every  Spring.  The  changes  which 
take  place  on  the  substance  of  the  firmest  tree,  when 
its  living  principle  has  left  it,  attest  the  reality  and 
power  of  this  energetic  agent,  which,  while  it  abides 
in  its  organization,  resists  and  prevents  such  a  mate- 
rial dissolution.69 

68  Mohl  gives  the  anatomy  of  the  Sarmentaceous  Plants,  and 
says, — *  Most  of  them  turn  to  the  left,  and  this  direction  is  not  owing 
to  the  action  of  light,  or  to  the  appui.     This  motion  of  the  Vrilles 
does  notarise  from  spiral  vessels,  but  from  the  irritability  of  their 
cellular  tissue.     In  their  revolving,  the  Vrilles  turn  equally  every 
way.  But  the  stigma  only  moves  from  below,  upwards  ;  and  always 
in  one  determinate  way.'    Bull.  Univ.  1830,  p.  261. 

69  '  When  life  is  extinguished,  nature  hastens  the  decomposition. 
The  surface  of  the  tree  is  overrun  with  lichens  and  mosses,  which 
attract  and  retain  the  moisture ;  the  empty  pores  imbibe  it ;  and 
putrefaction  follows.     The  tribes  of  Fungi  which  nourish  on  decay- 
ing wood,  then  accelerate  its  corruption.     Beetles  and  Caterpillars 
take  up  their  abode  under  the  bark,  and  bore  innumerable  holes  in 
the  substance.     Woodpeckers,  in  search  of  insects,  pierce  it  more 
deeply,  and  excavate  large  hollows,  in  which  they  place  their  nests. 
Frost,  rain,  and  heat,  assist,  till  the  whole  mass  crumbles  away> 
and  dissolves  into  a  rich  mould.'    Convers.  on  Botany,  p.  365. 
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LETTER   VII. 

THE  LOCAL  CREATION  AND  GRADUAL  DIFFUSION  OF  PLANTS 
—THE  FOSSIL  TRACES  AND  REMAINS  OF  ANCIENT  PLANTS 
IN  THE  SUBTERRANEAN  STRATA— THEIR  INDICATIONS  OF 
THE  PRIMEVAL  STATE  AND  VEGETATION  OF  THE  EARTH, 

LETTER    WHEN  the  command  was  issued  for  the  Vegetable 

VII 

Kingdom  to  arise,  the  whole  of  its  numerous  races 
either  appeared  simultaneously  in  every  part  of  the 
globe,  in  immediate  diffusion  and  completion ;  or  they 
emerged  on  such  particular  portions  only  of  the  sur- 
face, as  sufficed  for  the  production  of  every  species ; 
and  from  these  primitive  localities  were  disseminated 
gradually  and  successively  over  the  rest  of  the  Earth. 
The  Sacred  Record  does  not  decide  or  elucidate  this 
point.  It  has  preserved  the  mandate  for  their  gene- 
ral creation,  and  declared  its  fulfilment,  but  has  not 
described  the  manner  or  the  extent  of  the  first  for- 
mation. Satisfied  with  asserting  that  all  plants  were 
the  special  and  appointed  creation  of  the  same  God, 
who  made  the  rest  of  our  globe  and  the  starry  orbs 
which  surround  us,  it  leaves  the  chronology  of  every 
local  Vegetation,  to  be  investigated  and  ascertained 
by  human  inquiry  and  patient  consideration. 

If  we  consult  our  historical  and  geographical  com- 
munications on  this  subject,  we  find  that  the  Vegeta- 
tion of  many  countries  which  have  been  examined, 
and  of  all  newly  formed  islands  that  have  lately 
arisen,  has  been,  and  still  continues  to  be  a  progres- 
sive process ;  and  we  may  trace  it  ourselves  on  many 
places  near  our  domestic  residence.  We  see  the 
lichen  class  arise  as  their  minute  seeds  descend  ;  and 
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decay  and  re-appear  from  new  germinal  matter,  till 
they  have  formed  enough  of  vegetable  substance  for 
the  sporules  of  the  mosses,  which  at  their  seasons  of 
fructification  float  extensively  in  the  atmosphere,  to 
fix  on  and  to  grow  from.  These  mosses  in  like  manner 
vegetate  and  decay,  and  on  their  decayed  remains  a 
new  vegetation  of  the  same  sort  springs  up,  in  like 
manner  to  die  and  become  a  thicker  mould  for  the 
passing  seeds  of  other  plants  to  find  sufficient  for  their 
germination.1  Every  year  thus  produces  a  new  bed 
of  vegetable  matter,  which  is  frequented  by  the  seeds 
of  new  plants,  and  in  time,  of  trees,  as  those  various 
causes,  which  we  have  in  a  preceding  Letter  enume- 
rated, bring  them  to  the  spot.2  Thus,  in  the  course 
of  a  few  years,  every  new  coral  island  that  is  made 
by  its  petty  architects,  and  every  volcanic  one  that 
arises  in  the  sea,  become,  in  no  long  time,  covered 
with  plants  and  trees.3 

1  This  process  may  be  noticed  on  roofs,  and  in  part  on  palings, 
only  the  latter,  being  perpendicular,  the  new  seeds  do  not  suffi- 
ciently fasten  on  them,  but  drop  off  to  the  ground.  It  may  be  seen 
more  clearly  on  inclined  tiling  ;  and  partly  on  the  common  roofs. 
There,  if  the  experiment  be  made,  and  be  patiently  watched  for  a 
few  years,  the  progression  will  be  distinctly  seen.  I  have  found 
Mosses  arise  upon  the  decaying  lichens,  and  new  mosses,  of  a 
thicker  foliage,  grow  upon  the  dead  matter  of  the  former  ones  ;  and 
the  Grasses  afterwards  appear,  as  soon  as  the  decayed  remains  had 
become  a  sufficient  soil  for  their  germination. 

2  See  before,  pp.  159-162. 

3  See  before,  p.  163.  Note  41. — M.  Bennett,  who  has  described 
his  recent  visit  to  several  Polynesian  islands,  has  thus  noticed  this 
process  in  one  of  the  Caroline  groupe,  '  a  small  low  island,  a  mile 
and  a  half  in  circumference  ;  it  is  covered  with  Cocoa-nut  trees,  in 
various  stages  of  growth,  with  other  trees  and  shrubs.    This  island 
may  be  considered  as  the  SECOND  stage   of  the  formation  of  a  Coral 
island.     The  minute  zoophytes  first  cause     the  coral  to  rise  above 
the  surface  of  the  ocean,  and  to  form  a   barrier  which  resists  the 
fury  of  the  waves.     On  this,  sand   gradually  collects  :  and  the  reef 
becomes  the  resort  of  aquatic  birds.     A  mould  gradually  collects 

p  A  from 
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As  Vegetation  has  thus  disseminated  itself  in  our 
own  experience  from  country  to  country,  and  still  con- 
tinues to  do  so  from  places  where  it  abounds,  to  every 
new  surface  in  which  it  is  deficient,  it  seems  to  be  a 
reasonable  presumption,  that  at  the  epoch  of  its  crea- 
tion some  similar  system  was  adopted  for  its  diffusion. 
In  the  appointed  spot,  in  the  Garden  of  Eden  and  in 
its  vicinity,  on  the  suited  soils,  all  the  families  of  the 
Botanical  Kingdom  may  have  simultaneously  ap- 
peared as  soon  as  the  order  for  their  production  was 
expressed.  All  the  previous  preparations  having  been 
made,  they  would  emerge  simultaneously  to  the  com- 
mand. One  large  district,  or  island,  with  mountain, 
hill,  marsh,  heath  and  valley,  would  have  been  quite 
sufficient  for  the  primeval  evolution  of  a  sufficient 
number  of  every  species.  In  this  space,  with  those 
differences  in  the  nature  and  elevation  of  the  surface, 
all  the  known  classes  of  vegetation  might  germinate 
and  grow.  Such  a  region  appears  now  in  one  single 
island  within  the  torrid  zone,  where  both  the  alpine 
and  the  equatorial  herbs  and  trees  have  been  ob- 
served and  discriminated  by  the  scientific  Botanist.4 

from  the  dung  of  birds,  and  from  the  decomposition  of  vegetables 
or  animals,  which  may  by  chance  be  thrown  on  it.  Then  a  Cocoa- 
nut  (its  rough  outer  coat  protecting  the  germ,  and  rendering  it 
impervious  to  the  salt  water)  borne  by  the  current  from  another 
island,  is  thrown  on  the  beach,  where,  exposed  to  the  sea  air,  it 
vegetates,  and  propagates  its  species.  This  is  so  prolific,  that  one 
fruit-bearing  tree  would  soon  cover  an  island.  Other  seeds  also, 
rendered  impervious  to  the  water  by  their  dense  coats,  are  borne  by 
the  current.  Birds,  or  casual  visitors,  may  add  others ;  and  thus, 
in  the  course  of  time,  a  VERDANT  island  is  produced/  Un.  Serv. 
Journ.  Oct.  1831. 

4  Humboldt  has  remarked,  that  there  is  now  upon  the  earth  a 
geographical  distribution  of  plants,  according  to  its  various  cli- 
mates, which  he  distinguishes  into  so  many  zones  of  Vegetation,  from 
the  Frozen  Pole  to  the  Equator.  When  he  visited  the  mountainous 

island 
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From  such  an  originating  region  as  this,  the  various   LETTER 
plants,  if  left  to  the  operation  of  their  respective   * — ^  J — • 
qualities,  and  of  the  natural  agencies,  which  in  the 
established  course    of  things  are  gradually  acting 
upon  them,  would  be  progressively  disseminated  into 
every  other  country,  according  as  its  various  localities 
should  be  adapted  to  receive  them.     Few,  if  any, 
plants  are  strictly  confined  to  any  one  zone  or  lati- 
tude on  the  earth.    All  may  grow  every  where,5  altho 
in  some  soils  and   climates  they  will  spread  more 

island  of  Teneriffe,  he  perceived  that  its  various  heights,  which,  as 
in  all  mountains,  are  colder  as  the  elevation  increases,  exhibited 
corresponding  differences  both  of  plants  and  temperature,  which 
he  divided  into  five  zones,  each  clearly  marked  by  their  respective 
vegetations.  This  fact  shows,  that  at  their  primeval  creation,  one 
district  on  the  earth  that  was  warm  enough  at  its  surface,  and  had 
mountains  which  rose  high  enougli  to  have  a  polar  climate  at  their 
summit,  was  capable  of  containing  all  the  diversities  of  Vegetation 
that  we  know  of.  Humboldt  thus  distinguished  the  plants,  at  the 
different  heights  of  Teneriffe  : — 

i.  The  zone  of  Vines,  which  extends  to  1,500  feet  above  the  level 
of  the  sea. 

Here  are  many  tropical  productions, — the  Date  tree,  the  Plantain, 
the  Sugar  cane,  the  Indian  Fig,  the  Clove  tree,  mingled  with  the 
fruit  trees  of  Europe. 

Here,  also,  the  culture  of  the  Bread-fruit  trees  of  Otaheite,  the 
Cinnamon  tree  of  the  Moluccas,  the  Coffee  tree  of  Arabia,  and  the 
Cocoa  tree  of  the  Pacific,  has  been  tried  with  success. 

ii.  The  zone  of  Laurels  embraces  the  woody  parts  of  the  island. 

Oaks,  Chesnuts,  with  a  great  number  of  beautiful  Evergreens, 
crown  the  hills  which  lead  to  the  Volcano. 

in.  At  5,500  feet  above  the  sea,  is  that  zone  which  is  occupied  by 
a  vast  forest  of  Pines. 

iv.  &  v.  are  covered  with  Alpine  Broom,  and  herbaceous  plants, 
occupying  heights  equal  to  the  most  inaccessible  summits  of  the 
Pyrenees. 

5  The  result  of  Humboldt's  inquiries  as  to  the  geographical  distri- 
bution of  the  Monocotyledons,  implies  this  fact ;  for  he  reckons 
that  they  form  one  sixth  of  the  flowering  plants  in  the  Equinoctial 
regions ;  one-fourth  of  those  in  the  Temperate  Zone  ;  and  nearly 
one-third  towards  the  Polar  Circle.  Thus  they  are  in  all  climates, 
but  in  different  proportions  in  each. 
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LETTER  numerously  and  grow  more  luxuriantly  than  else- 
where.6 It  has  been  observed  of  the  rocky  places, 
where  only  the  lower  and  smaller  classes  of  vegetable 
nature  can  subsist,  that  the  seminal  particles  do  not 
settle  and  spring  up  from  some,  but  yet  will  evolve 
in  others.  But  each,  as  it  floats  along  the  ever-mov- 
ing breeze,  selects,  as  it  were,  its  own  suited  bed  of 
nutrition,  and  there  unfolds  its  efflorescence  and  pro- 
duces its  successor.7  Aqueous  plants  would  in  like 
manner  arise,  as  their  seeds  were  wafted  to  watery 
places.  And  in  this  way  Vegetation  may  have  ori- 
ginally spread  from  the  district  where  it  was  flourish- 
ing, to  those  which  it  had  not  before  reached.  This 
progressive  diffusion  would  journey  far  beyond  the 
disseminating  process  of  animals  or  man,  and  would 
so  far  precede  them,  that,  long  before  they  could  ex- 
tend their  dispersing  colonies  around,  the  earth  would 
be  everywhere  abundantly  clothed  with  all  that  either 
could  require.  We  infer  that  this  was  the  primitive 

*  Thus,  according  to  one  enumeration — ITALY  is  poor  in  Crypto- 
gamias,  but  is  the  country  of  Leguminous  Plants;  as  ENGLAND  is 
of  Mosses;  and  SCANDINAVIA,  of  Lichens.  The  Rushes,  Grasses  and 
Cyperaceae,  abound  in  NORTH  GERMANY  and  HOLLAND  ;  the  Labiate 
and  Corymbifera3,  in  FRANCE  and  SPAIN  ;  and  the  Ranunculacea3, 
Pediculares,  Saxifrages,  and  Cruciferae,  in  SAVOY  and  SWITZER- 
LAND. Bull.  Univ.  1829,  p.  421 All  these  Countries  have  some 

of  each ;  but  the  different  classes  flourish  more  abundantly  in  some 
regions  than  in  the  others. 

7  In  M.  de  Brebisson's  Memoire  on  the  Vegetation  of  Lower 
Normandy,  it  is  remarked,  that  the  mineralogical  nature  of  the  soil 
exercises  an  influence  on  the  geographical  distribution  of  plants. 
The  Cryptogamias  particularly  appear  to  prefer  individual  species 
of  rocks.  In  the  secondary  formations,  he  observed  a  number  of 
plants  that  were  never  found  in  the  more  ancient  earths.  It  is  gene- 
rally believed  that  the  number  of  the  Algae  is  less  considerable  in 
the  secondary  rocks  than  in  the  anterior  ones.  The  Thalassiophytes 
Floridees  seem  to  have  preferred  the  calcareous  ones  ;  while  the 
Fucacees  abound  on  the  submerged  granite  of  the  latent  ones. 
Feruss.  Bull.  Univ.  1829,  p.  54. 
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mode  in  which  Vegetation  was  spread  over  the  earth,  LETTER 
because  we  know  that  the  largest  portion  of  the  herbs 
and  trees  which  any  nation  now  possesses,  has  been 
thus  successively  introduced.  We  can  trace  the  chro- 
nology, and  date  the  origin,  of  no  small  part  of  our 
own  insular  Vegetation ;  as  we  can  of  several  of  our 
fish  and  animals.  From  what  we  know  to  have  thus 
taken  place  in  the  later  ages  of  the  world,  we  reason 
up  to  what  most  probably  occurred  in  its  primordial 
times.  In  this  diffusing  process,  the  most  diffusible 
would  be  the  first,  and  the  most  universally  diffused ; 
and  this  truth  explains  the  fact,  why  the  Cry  ptogamiae 
are  in  many  places,  both  antediluvian  as  well  as  post- 
diluvian, found  to  have  been  the  original  Vegetation. 
As  far  as  we  can  reason  from  existing  phenomena, 
it  would  appear  that  vegetables  do  not  grow  upon  any 
thing  but  vegetable  matter,  except  the  simplest  Cryp- 
togamias,  which  begin  the  curious  process  on  bare 
rocks  or  mineral  earth,  and,  by  their  decay,  provide 
the  first  nutritive  mould  on  which  other  seeds  ger- 
minate. All  Plants  have  the  property  of  adding  to 
their  organization  carbonaceous  matter.  Whether 
they  make  it  by  some  unknown  process  of  their  living 
principle,  or  separate  it  from  the  atmosphere,  it  is 
certain  that  their  substance  while  they  live,  and  their 
remains  when  they  die,  largely  contain  it.  Thus 
every  decayed  vegetable  leaves  a  carbonaceous  mould 
for  the  nutrition  and  growth  of  new  ones.8 

8  Saussure  conceived  that  his  experiments  proved  that  plants, 
during  their  growth,  acquire  an  additional  quantity  of  Carbon. 
Rech.  p.  50-3. — '  The  conjoined  evidence  of  the  experiments  of 
Braconnot,  Shrader,  and  Emhof,  seems  to  prove,  very  clearly,  that 
we  cannot  account  for  the  introduction  of  the  constituents  of  vege- 
tables, from  the  soil  or  water,  with  which  they  are  in  contact.' 
Bostock's  Phys.  v.  2.  p.  388. 
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LETTER        It  is  the  appointed  nature  of  Lichens  to  evolve 

, v_! ;  their  vegetation   without  a  previous  vegetable  soil ; 

and  thus  to  commence  the  formation  and  deposit  of 
the  particles  of  carbon,  which  are  the  food  that  all 
roots  seek  and  imbibe  ;9  but  all  plants,  excepting 
those  which  can  thus  grow  on  the  bare  mineral  rock, 
require  a  provided  bed  of  vegetable  matter  for  their 
seeds  to  grow  in,  which  is  by  this  process  gradually 
obtained.  The  whole  surface  of  the  earth,  that  is  not 
a  sandy  desert  or  a  denuded  rock  of  stone,  has  by 
these  means  become  covered  with  layers  of  vegetable 
matter,  in  the  successive  additions  of  nearly  6,000 
years.  Every  Spring  a  new  growth  of  plants,  in  their 
various  classes,  arises  around  us,  and  decays  every 
Autumn.  Their  annual  remains  then  falling  and  de- 
composing, mingle  with  the  earth  they  sprouted  from, 
and  thereby  increase  its  power  of  nourishing  new  ones. 
The  warmer  the  climate,  the  less  need  appears  for  the 
simpler  ones  to  precede,  if  there  be  aerial  carbon  or 
matter  enough  to  give  them  the  nutrition  they  re- 
quire.10 But  in  all  regions,  the  mosses,  grasses,  herbs 
and  leaves,  and  decomposing  bark  arid  wood,  have 
been  every  season  laying  their  decompounded  matter 


9  Pulverulent  Lichens  are  the  first  plants  that  clothe  the  bare 
rocks  of  newly-formed  islands  in  the  midst  of  the  ocean.  Foliaceous 
Lichens  follow  these  ;  and  then,  Mosses  and  Hepaticae.     The  same 
species   seem  to  be  found  in  many  different  parts  of  the  world. 
Thus,  the   Lichens  of  North  America  differ  little   from  those  of 
Europe.     Linds.  N.  S.  333  — Two  of  the  Hepaticae  were  found  in 
Melville  Island,  in  the  North  Polar  Ocean. 

10  Humboldt  remarks, — '  It  is  not,  in  general,  by  Mosses   and 
Lichens  that  Vegetation  begins  in  the  countries  near  the  Tropics. 
In  the  Canary  Islands,  as  well  as  in  Guinea,  and  in  the  rocky  coasts 
of  Peru,  the  first  vegetables  that  prepare  the  mould  for  others,  are 
the  succulent  plants.'    Humboldt's  Geog.  des  Plantes. 
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in  successive  strata  on  the  general  soil,  till  Earth  has  LETTER 
become  strewed  with  the  vegetable  ruins  and  riches  v. 
of  almost  sixty  centuries.  In  proportion  as  this  accu- 
mulation has  increased,  the  soil  of  every  country  has 
become  more  fertile ;  and  this  fact  strengthens  the 
supposition,  that  the  Vegetation  of  every  country 
has  progressively  advanced  in  the  multiplicity  of  its 
species,  according  as  its  organic  mould  became  thus 
every  year  more  and  more  enlarged  and  fitted  to  re- 
ceive and  nurture  the  more  important  plants.  Only 
plants  with  short  roots  can  grow  on  a  scanty  soil.  Its 
quantity  of  vegetable  mould  must  be  augmented, 
before  trees  with  deeper  roots  can  largely  grow,  or 
permanently  abide.  They  will  germinate  on  almost 
any  portion  of  such  matter,  but  soon  perish  if  the 
earth  be  not  sufficient  for  their  increasing  develop- 
ment. Hence  it  appears  most  probable  that  the  first 
miraculous  production  of  Vegetation  was  limited  to 
such  a  locality  as  would  admit  of  all  its  species  to 
appear ;  and  that  from  this  commencing  nursery,  it 
was  gradually  disseminated  from  region  to  region, 
according  to  the  laws  and  qualities  of  each  indivi- 
dual species.  The  simpler  Cryptogamias  —  the  lichens 
and  mosses,  would  diffuse  themselves  on  the  barren 
rocks  and  mineral  surface,  to  begin  the  first  layers  of 
carbonaceous  matter.  The  simple  Fern  tribes  would 
find  in  this  sufficient  nourishment  for  their  evolution. 
Their  remains  would  enable  the  floating  seeds  of  the 
Grasses  to  find  a  congenial  bed  for  their  rapid  growth ; 
and  their  decay  would  so  enrich  the  organic  mould, 
that  deeper  rooted  plants  would  find  a  proper  bed  for 
their  nutrition,  and  by  their  multiplication  and  decay 
enable  the  larger  Trees  to  grow  ;  and  as  their  falling 
leaves  augmented  the  accumulation  of  the  nutritive 


222  SACRED  HISTORY  OF  TOE  WORLD: 

LETTER   matter,  forests  of  every  magnitude  would  flourish 

k I^-L^   upon  it.11 

Water  plants  are,  by  the  peculiar  nature  of  their 
seminal  produce,  by  degrees  spread  along  the  rocks 
and  shores  of  the  ocean.1'2  They  form  a  distinct  class 
of  vegetation,  which  grows  on  the  maritime  localities 
to  which  it  is  most  appropriated.13  As  on  land  so  at 
sea,  some  places  are  more  adapted  to  one  species  of 

11  Dr.  Johnston  mentions  of  the  ASH,  that  its  winged  seeds  are  so 
readily  borne  about  by  the  winds,  that  no  tree  is  so  often  met  with 
in  ruins  and  upon  ancient  walls.     It  insinuates  its  roots  far  into  the 
crevices  of  these  old  buildings.     In  like  manner,  it  fastens  upon 
loose  slaty  rocks,  and  adorns  them  with  its  verdure.     Flora  of  Ber- 
wick  The  Plane  has  also  wings ;  likewise  the  Pine,  tho  shorter. 

....  *  Those  of  the  Typha,  Dandelion,  and  most  of  the  pappous  kind, 
have  long  and  numerous  feathers,  by  which  they  are  wafted  every 
way/    Grew.  Anat.  p.  199. 

Theophrastus  noticed  the  distant  conveyance  of  seeds  by  birds. 
Plant.  1.  2.  c.  24.  And  Pliny  observes  that  the  Mistletoe  was  planted 
by  them  on  trees,  conceiving  that  its  growing  powers  were  in- 
creased by  having  been  in  the  animal  body.  L.  16.  c.  44 Taver- 

nier  remarked  that  birds  from  other  islands  swallowed  the  ripe 
nutmeg,  but  threw  it  up  before  digested,  when  it  took  root,  and 
produced  a  tree  that  would  thrive  better  from  them  than  if  planted 
by  human  hands.  Thevenot  mentions  the  same  fact. .  . .  The  Dutch 
were  so  aware  of  the  services  of  these  feathered  planters,  as  to 
make  it  a  capital  crime  for  any  one  to  kill  them.  Derham's  Phys. 
Theol.  426,  7. 

12  Dr.  Sloane  remarks  of  the  Fuci,  that  the   membrane  which 
contains  their  seed  or  sporules,  *  breaking,  leaveth  the  seed  to 
float  up  and  down  with  the  waves.    This,  coming  near  stones  or  any 
solid  foundation,  by  means  of  a  mucilage  it  carries  with  it,  sticks 
to  them,  and  shoots  forth  ligulae  with  branches  ;  and  in  time,  comes 
to  its  perfection  and  magnitude.'  Voyage  to  Jamaica,  p.  50. 

13  The  Marine  Plants,  M.  Lamoreux  terms  Thalassiophytes,  pur- 
suing the  French  plan,  of  taking  their  scientific  nomenclature  from 
the  Greek.    His  essay  on  these  has  been  said  to  have  made  an 
epoch  in  Algology.     Linnaeus  had  seen  only  three  kinds  of  these — • 
Fuci,  Confervas,  and  Ulves ;  but  Lamoreux  has  shown  that  they 
have  several  natural  families  ;  as  in  the  Phanerogamous  Vegeta- 
bles.    He  proves  that  the  Hydrophytes  have  a  more  complicated 
anatomy  than  had  been  known.     He  divides  them  into   the  six 
families  mentioned  before,  p.  180,  note,  79. 
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plants  than  to  others.14      Here,   also,    temperature    LETTER 
affects  them ;  for  on  those  now  growing  on  the  coast 
of  France,  variations  occur  in  their  evolution,  corre- 
sponding with  the  season  in  which  they  appear.15 

We  do  not  know,  nor  can  we  now  with  decided 
certainty  determine,  what  was  the  precise  state  of  the 
surface  of  the  earth  when  the  command  was  given 
for  vegetation  to  arise.  We  cannot  now  clearly  ascer- 
tain whether  the  whole  mass  remained  that  globular 
level,  which  its  primeval  rotation  would  cause  its 
upper  and  external  fluidity  to  assume,  or  whether  the 
mountains  arose  from  its  abysses  before  vegetation 
began.  On  these  points,  Geologers  have  not  yet 
agreed;  and  the  truth  really  is,  that  nothing  was 
left  to  chance  or  to  mere  brute  matter  on  this  point. 
The  primitive  surface  of  the  earth  was  made  to  be 
that,  which,  at  this  period,  most  exactly  fulfilled  its 
Creator's  design.  His  plan,  His  provided  materials, 
and  His  appointed  agencies  settled  all  the  strata  from 
the  centre  to  the  superficies ;  and  also  the  condition 
of  that  superficies,  as  well  as  the  nature  and  the 
chronology  of  all  the  organized  beings  that  were  to 
be  upon  it.  Hence  we  may  be  sure  that  every  plant 
which  was  then  ordained  to  come  forth,  appeared  in 

14  Lamoreux  has  remarked  that  the  basin  of  the  Atlantic  to  40° 
North  lat.  has  a  marked  Vegetation :  so  has  the  West  Sea  of  the 
Indies,  comprising  most  of  the  Gulf  of  Mexico  ;  likewise  the  East 
Coast  of  South  America  ;  the  Indian  Ocean,  and  its  Gulfs  ;  and  the 
shores  of  New  Holland  and  the  adjacent  isles.    The  Mediterranean 
has  also  a  Vegetation  peculiar  to  itself,  and  extending  to  the  Black 
Sea.     Altho  Alexandria  and  the  Coast  of  Syria  be  geographically 
near  that  of  Suez  and  the  Red  Sea,  yet  their  Marine  Plants  differ 
in  species.     Bull.  Univ.  1830,  p.  102. 

15  *  Algae  are  there  in  the  greatest  abundance  during  the  summer 
months  ;  especially  in  strong  heats.     The  temperature  of  the  water, 
varying  with  the  depth,  has  a  corresponding  action  on  the  Marine 
Vegetation.'    Ib. 
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LETTER    its  suited  place,  and  in  such  proportions  and  succes- 
« — /J—'  sions  as  would  most  effectually  realize  their  Creator's 
intentions. 

This  is  the  correct  and  rational  position  of  the 
subject ;  the  philosophical  certainty  on  which  we 
may  repose  the  satisfied  judgment.  Whether  the 
primeval  creation  of  vegetation  was  its  instantaneous 
and  universal  diffusion  over  all  the  globe,  or  the 
emergence  of  it  only  on  so  much  of  the  surface  as 
would  allow  every  species  to  appear,  with  a  sub- 
sequent dissemination  of  it  to  every  other  part  by 
1  gradual  succession,  still  we  may  be  sure  that  the 
same  results  would  occur  on  either  system.  If  the 
first  formation  were  immediate  and  general,  it  would 
be  but  an  instantaneous  production  of  the  same  effects 
as  the  progressive  diffusion  would  occasion.  No  spot 
could  or  would  have  the  whole  body  of  all  plants 
upon  it,  but  every  place  would  have  only  its  suited 
vegetation,  whether  immediate  or  gradual.  The 
marsh  and  the  sea-shore  and  the  bed  of  the  ocean 
would  protrude  those  of  the  watery  species  ;  the  rock 
would  retain  the  lichen  ;  the  barren  soils  would  re- 
ceive the  heath  or  the  thistle;  the  valley  would 
cherish  those  that  suit  the  vale ;  and  the  mountain 
possess  such  as  flourish  best  on  elevated  regions,  as 
trees  would  arise  in  the  localities  fittest  for  their 
production.  Each  district  would  have  at  first  what 
would  grow  best  upon  it,  and  all  would  begin  the 
disseminating  process  as  soon  as  their  reproductive 
systems  came  into  action.  Diffusion  is  the  law,  and 
must  have  been  in  constant  operation  from  the  first 
period  of  their  being.  Those  parts  which  had  only 
the  minor  species  of  plants,  would  have  those  of  the 
higher  classes,  as  soon  as  sufficient  seasons  and  their 
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decayed  foliage  had  prepared  a  soil  adapted  to  the  LETTER 
germination  of  their  arriving  seeds.  Whatever  was 
brought  or  wafted,  would  vegetate  only  there,  where 
it  found  a  mould  fitted  for  its  nature  ;  and  thus, 
within  a  century  after  its  creation,  the  surface  of  the 
Earth  would  be  in  the  same  state  as  to  its  herbage 
and  forests,  whether  they  originated  from  a  particular 
locality  or  from  an  universal  formation. 

It  may  be  inferred  from  these  considerations,  that 
there  is  no  occasion  to  indulge  in  the  extravagant 
conjecture  that  the  whole  globe  was  for  countless 
ages  occupied  only  by  plants.  They  would  precede 
animals  in  all  countries,  because  they  diffuse  them- 
selves much  more  rapidly.  No  quadruped  out-travels 
the  wind.  No  bird  can  reach  distant  islands,  conti- 
nents or  mountains,  faster  than  the  never-tiring  breeze. 
Nothing  living  multiplies  more  profusely  and  quickly 
than  many  of  the  Botanic  races.  Hence  it  is  natural 
that  in  our  fossil  remains,  Vegetation  should  often  be 
discerned  where  no  traces  of  animal  life  occur ;  and 
it  is  not  less  so,  that  it  should  have  pervaded,  more 
or  less,  every  region  of  our  globe,  capable  of  habita- 
tion, at  an  early  period  after  the  creation. 

The  organic  relics  of  our  rocky  masses  correspond 
with  the  preceding  observations,  or  are  not  incon- 
sistent with  them  :  and  to  these,  which  are  the  only 
real  evidences  we  possess  of  the  primeval  vegetation 
of  our  Earth,  let  us  now  direct  our  attention. 

The  rocky  masses  which  constitute  the  crust  or 
upper  and  external  substance  of  our  Earth,  display  a 
visible  succession  and  orderly  formation.  They  lie, 
if  viewed  in  their  depth,  above  and  below  each  other, 
altho  the  lower  are  also  found  in  some  parts  to  rise 
up  and  form  the  mountains,  as  if  they  had  been 

Q 
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LETTER  elevated  from  below  ;  evincing  thereby  an  abruption, 
an  emergency  from  a  subterraneous  position,  and 
great  concussion  and  dislocation.16  These  are  the 
rocks  of  the  Granite  class,  which  are  allowed  to  have 
been  primordial,  and  to  have  issued  upward  from  the 
inner  substance  of  the  Earth.17  The  next  masses  of 
rocks,  the  lowest  of  all  known  except  the  granite,  are 
also  placed  among  the  primitive  formations.  The 
Gneiss  is  the  most  prominent  of  these,18  and  all  of 
this  class  were  spread  and  arranged  before  any  vege- 
tables or  animals  appeared.  The  universal  absence 
of  all  organic  remains  in  these  masses  has  led  every 
one  to  this  conclusion  as  a  satisfactory  certainty.19 


16  '  The  small  part  of  the  bark  of  the  Globe  which  we  are  acquainted 
with,  is  composed  of  different  mineral  substances,  which,  considered 
in  their  mass,  constitute  ROCKS  ;  some  homogeneous ;  some  visibly 
heterogeneous.     The  heterogeneity  is  not  unlimited  in  the  number, 
disposition  and  relation  of  the  parts.     On  the  contrary,  it  shows  in 
these  a  constancy  which  indicates  that  certain  laws  have  governed 
these  associations.' 

'  The  differences,  and  especially  their  organic  remains,  prove,  as 
M.  Cuvier  remarks,  that  the  bark  of  the  Earth  was  not  made  by  a 
single  cast:  but  that  the  parts  which  compose  it  have  been  succes- 
sively formed  or  deposited/  Al.  Brongniart,  Struct,  du  Globe,  p.  1. 

17  '  Granite  shows  itself  from  the  greatest  known  depths,  to  an 
elevation  of  above  1,200  yards  above  the  level  of  the  sea :  from 
below  the  Gneiss  to  the   gypseous  Red  Sandstone  :    and  in  vast 
dykes,  in  many  countries.'  Al.  Brong.  ib.  338,  9. 

18  The  GNEISS  rocks  are  '  one  of  the  formations  most  abundantly 
spread  over  the  globe.     Some  entire  countries  are  almost  wholly 
formed  of  it.     It  is  the  most  ancient  stratified  rock;  below  which 
exist  masses  that  are  unknown  or  rocks  not  stratified.    The  summit 
of  the  Simplon,  and  most  of  the  rocks  of  Sweden,  are  formed  of  it.' 
Ib.  330,  1,  3. 

19  The  Mica  Slate  rocks,  and  the  Quarzite  ones,  are,  with  those  of 
Gneiss,  placed  by  M.  Brongniart  as  so  clearly  prior  to  all  organic 
life,  that  he  calls  them  Hypozoiques,  or  '  inferior  to  all  the  rocks 

which  contain  organic  remains/  p.  327 The  Limestone,  and 

others  which  he  notices,  are  usually  placed  among  the  primordial 
rocks,  and  most  of  them  have  no  fossils  of  living  substances. 
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But  after  these,  organic  remains  begin  to  appear ;    LETTER 
of  which  only  the  Vegetable  ones  shall  be  noticed  in 
this  Letter. 

That  vegetable  remains  abound  in  that  series  of 
rocks  and  masses  which  constitute  the  Coal  forma- 
tions, is  universally  agreed.  Plants  were  therefore 
in  being  before  the  Coal  strata  originated  :  and  it  is 
also  now  the  general  sentiment,  that  our  coals  are  a 
transmutation  of  vegetable  matter  into  that  state, — 
an  extended  mass  of  mineralized  peat  or  turf.20  But 
it  is  not  so  generally  admitted  that  this  was  the 
period  of  the  first  evolution  of  the  Botanical  King- 
dom. It  has  been  affirmed,  that  no  organic  remains 
are  found  in  rocks  that  were  anterior  to  the  coal  for- 
mation.21 But  this  idea  has  been  disproved  by  later 

20  De  Luc's  theory  on  this  is  adopted  by  M.  Brongniart, — that 
they  are  the  turf  bogs  or  peat  mosses  of  the  ancient  world,  which  had 

become  inundated  by  sea  water,  p.  280 De  Luc  repeats  this 

idea  in  his  last  letters  :  *  The  substance  of  Coal  was  formerly  Peat.' 
p.  155.     And  again  declares  it  to  have  proceeded  '  from  peat  which 
underwent  submersion  by  the  waters  of  the  sea.    Fossil  peat  differs 
from  coal  only  in  this,  that  it  has  not  been  mineralized;  and  that 
the  strata  which  cover  it  do  not  contain  ferruginous  masses :  for,  in 

other  respects,  the  circumstances  are  the  same.'  Lett.  p.  161 

Marcel  de  Serres  considers  also  that  the  Vegetation  of  his  first,  or 
antediluvian  period,  formed  the  beds  of  coal.    Geognesie,  p.  22.  ... 

So  Mr.  Bakewell,  Geology,  p.  161 ;  and  Dr.  Ure,  Geol.  p.  165 

Dr.  M'Culloch,  also,  whose  valuable  experiments  have   decided 
the  question,  ascribes  to  Coal  a  vegetable  origin.     In  his  Chapters 
on  Coal,  Lignite  and  Peat,  he  explains  at  length  his  ideas  or  theory 
on  the  vegetable  conversion  to  Lignite  and  Coal.    Geol.  v.  2,  p.  295- 

359 '  The  same  action  of  water  which  converts  the  Vegetable 

into  Peat,  can  produce  the  further  change  to  Bitumen,  as  it  does  in 
the  earth  ;  tho  the  time  required  is  very  considerable.  The  prolonged 
action  of  water  has  effected  the  ultimate  change,  as  it  has  produced 
all  the  inferior  ones  ;  and  has  changed  Peat  into  perfect  Lignite/ 

Ib.  353 «  Thus  the  progress  of  the  change  can  be  traced  from 

the  Vegetable,  thro  Peat,  to  Lignite;  and  finally  to  Coal/  Ib.348. 

21  '  At  present,  we  know  of  no  Vegetable  remains  of  earlier  ex- 
istence than  those  which  belong  to  the  Coal  formation/  Parkinson, 
Oryct.p.  31. 

Q  2 
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LETTER  discoveries.  Some  places  in  England  show  that  the 
4 — v-^— '  Limestone  group  below  the  coal  contains  vegetable 
fossils,  altho  they  but  rarely  occur.22  It  is  therefore 
with  propriety  that  the  secondary  strata,  earlier  than 
the  coal,  have  been  distinguished  into  two  kinds,— 
those  which,  by  never  having  fossil  remains,  prove 
themselves  to  have  been  anterior  to  all  organic  life  ; 
and  those  more  immediately  contiguous  to  the  coal, 
in  which  portions  or  indications  of  plants  occasionally 
appear.23  The  mountain  limestone  now  and  then 
exhibit  them,  tho  not  frequently;24  and  in  the  sand- 
stone of  this  portion,  very  important  fossil  land  vege- 
tables have  appeared.25  The  exact  truth  may  there- 

a2  In  the  Fossil  Flora  now  publishing  with  so  much  care  and  taste 
by  Mr.  J.  Lindley  and  W.  Hutton,  it  is  stated,  *  Vegetable  Fossils 
occur  in  all  the  sandstone  and  slate  beds  of  the  Coal  formation;  and 
in  many  of  the  members  of  the  subjacent  limestone  group.'  p.  15. .  .  . 
4  The  limestone  itself  has  hitherto  afforded  but  few  vegetable  re- 
mains :  nevertheless,  we  shall  have  to  notice  in  the  process  of  this 
Work  some  beautiful  examples,  both  from  the  limestones  of  Nor- 
thumberland, and  from  those  in  the  neighbourhood  of  Edinburgh.' 
p.  16.  Yet  these  gentlemen  say  afterwards  in  their  General  Preface, 
4  The  Coal  formation  may  be  considered  the  earliest  in  which  the 
remains  of  land  plants  have  been  discovered.'  p.  x.  This  is  also 
inconsistent  with  the  fact  quoted  from  them  in  Note  25. 

*3  M.  Al.  Brongniart  divides  the  Rocks  more  ancient  than  the 
Coal  into  these  two  classes, — Hypozoiques,  or  under  all  living 
things  ;  and  Epizoiques,  or  upon  what  have  been  such.  Al.  Brong. 
Struct,  p.  320.  . .  .  Dr.  M'Culloch  remarks  that  *  Marine  Vegetables 
occur  in  the  old  schists.'  Geol.  v.  2.  p.  297. 

ai  It  is  in  the  Mountain  Limestone,  Transition  Limestone,  his 
Hemilysiens  Calcareux,  that  M.  Al.  Brongniart  places  his  Tableau 
No.  18,  consisting  of 'three  Fucoides,  or  Sea-plants;  two  Calamites; 
a  Sphenopteris,  Cyclopteris,  and  Pecopteris.'  Struct,  p.  431  and 
292,  8. 

85  The Cragleitli  fossil  tree,  Pinit.es  Withami,  was  'found  in  J826, 
in  the  great  quarry  at  Cragleith  near  Edinburgh,  which  we  take  to 
be  in  a  sandstone  considerably  below  the  coal  formation  proper, 
perhaps  even  in  the  Mountain  Limestone  group.  It  was  36  feet 
long,  and  3  feet  diameter  at  the  base.  It  seems  to  have  been  a  tree 
having  an  exogenous  structure.'  Lindley's  Fossil  Flora  of  G.  Bri- 
tain, p  9,  12.  The  Editors  cannot  quite  decide  that  it  belongs  to  the 

coniferous 
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fore  be,  that  in  the  coal  strata,  and   in  the  marine    LETTER 

rocks  immediately  below  them,  and  with  which  they   * ^— • 

seem  to  have  both  a  chronological  and  a  geological 
connection,  the  first  remains  or  indications  of  vege- 
table fossils  appear. 

It  is  not  in  the  coal  itself  that  the  organic  relics 
of  the  old  world  appear,  or  very  rarely.26  But  they, 
or  impressions  of  them,  abound  in  the  sandstone  and 
slate  beds  which  form  the  usual  roofs  and  floors  of 
the  actual  mineral,  and  have  been  hitherto  most 
numerously  found  in  its  shale  superincumbent.27 
When  such  a  roof  is  broken  and  falls,  they  become  im- 
mediately visible  in  all  their  interesting  abundance.23 

The  primeval  vegetation  thus  disclosed  to  us  has 
been  described  to  be  principally  of  the  Cryptogamous 
kind  :  Ferns  and  fern-like  plants,  of  the  horsetail  and 
club-moss  tribes,  with  some  of  the  palm  and  liliaceous 
species  of  the  monocotyledonous  description,29  be- 

coniferous  tribe.  In  1831,  a  branch  of  a  tree  was  found  there. 
'  The  concentric  circles,  medullary  rays,  and  pith  of  an  exogenous 
tree,  are  distinctly  seen/  Ib.  p.  13. 

26  '  The  coal  itself  very  rarely  retains  any  marks  of  organic  struc- 
ture.'   L.  &  H.  Fossil  Flora,  p.  1C.     But  see  further  on  this  topic 
hereafter. 

27  '  Where  shale  forms  the  roof  of  the  workable  seams  of  coal,  as 
it  generally  does,  we  have  the  most  abundant  display  of  fossils.  The 
fine  particles  of  which  they  are  composed,  having  sealed  up,  and 
retained  in  wonderful  perfection  and  beauty,  the  most  delicate  out- 
ward forms  of  the  vegetable  structure.'  Fossil  Flora,  p.  16, 

28  '  Their  principal  deposit  is  not  in  immediate  contact  with  the 
coal,  but  about  twelve  or  twenty  inches  above  it.     Such  is  the  im- 
mense profusion  in  this   situation,   that   they  cause  accidents   by 
breaking  the  adhesion  of  the  shale-bed,  and  causing  it  to  separate 
and  fall.     After  an  extensive  fall  of  this  kind,  it  is  a  curious  sight 
to  see  the  roof  of  the  mine  covered  with  these  vegetable   forms : 
some  of  them,  of  great  beauty  and  delicacy.'  Lindl.  &  Hutt.  Fossil 
Flora,  p.  16. 

29  M.  Marcel  de  Serres  considers  the  remains  of  the  first  period 
of  vegetation  to  have  formed  the  coal-beds.     '  They  are  remarkable 

Q    3  for 
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LETTER  sides  grasses,  reeds,  and  succulent  plants.30  These 
v — ^L^  have  been  considered  to  present  to  us  the  extent  of  the 
earliest  antediluvian  Botany.31  In  this  enumeration, 
none  of  the  higher  orders  of  vegetation  appear,32  nor 
any  that  betray  a  marine  origin.  All  those  which 
accompany  the  coal  formation  in  England,  are  land 
or  fresh  water  plants  :33  those  which  indicate  their 


for  their  little  variety  ;  for  the  simplicity  of  their  organization,  and 
for  the  largeness  of  their  size.  They  seem  to  be  referable  to  two 
chief  classes  of  the  vegetable  kingdom, — to  the  Vascular  Crypto- 
games,  as  the  Ferns,  the  Horsetails,  and  the  Club-moss  tribe  ;  and 
to  the  Monocotyledons :  but  of  these,  only  a  few  that  resemble 
Palms  and  arborescent  cilaceous  plants/  Geognosie,  p.  22. 

30  '  In  the  argillaceous  and  bituminous  slate,  forming  the  floors 
and  roofs  of  coal  mines,  are  vast  collections  of  the  black  bituminized 
remains  of  Gramina,  Junci,  Cryptogamic,  and  other  plants  ;  agree- 
ing in  their  general  character  with  those  of  succulent  plants,  but 
differing  from  the  recent  ones  known  in  Europe,  by  their  vast  mag- 
nitude ;    and  by  the  richness  of  the  ornamental  markings  which 
appear  on  their  trunk/    Park.  Oryct.  p.  10. 

31  M.  Al.  Brongniart's  Tableau,  No.  17,  gives  a  long  list  of  them, 
of  which  the  substance  is — *  no  kind  of  marine  plants;  all  land  ones. 
Equisetum,  or  Horsetails  ;  Calamites  ;  12  species.     Of  FERNS,  21 
kinds  of  Sphaenopteris ;  2  of  Cyclopteris ;    11  of  Necropteris ;  a 
Glossopteris  ;  46  species  of  Pecopteris;    a  Lonchopteris  ;  5  kinds 
of  Qdontopteris ;    41  of  Sigillaria.     Of  Marsileaceas,  or  the  Pep- 
perwort  tribe,  7  species.     Of  the  Lypopodiaceas  or  Club-moss,  10 
species  ;  2  of  Selagmites ;  and  34  of  Lepidodendron  ;   5  of  Lepi- 
dophyllum  ;  4  of  Lepidostrobus ;  5  of  Cardiocarpon  ;  and  8  of  Stig- 
maria:  3  Palms;  aCanna;  and  14  species  of  four  Monocotyledons/ 
Al.  Brong.  Struct,  p.  426,  7. 

38  M.  Adolphe  Brongniart's  note  on  the  preceding  enumeration  is, 
— *  From  which  it  results,  that  we  have  not  found  in  the  Coal  for- 
mation any  plants  of  the  classes  of  the  Agames,  the  Cellular  Cryp- 
togames,  Phanerogames  Gymnospermes,  nor  Phanerogames  Dico- 
tyledons :  while  of  about  200  known  species,  there  are  more  than  180 
belonging  to  the  Vascular  Cryptogames,  and  20  to  the  Phanero- 
games Monocotyledons/  Ib.p.  427. 

33  The  editors  of  the  Fossil  Flora  thus  generally  describe  them  ; 
*  The  Flora  of  England,  consisted  of  Ferns  in  amazing  abundance  ;  of 
species  resembling  Lycopodiacea3,  but  of  most  gigantic  dimensions; 
of  vast  quantities  of  a  tribe  apparently  analogous  to  Cacteae  or 

Euphorbiaceae, 


FROM  THE  CREATION  TO  THE  DELUGE.  231 

residence  in  seas,  are  in  the  limestone  above  them.34  LETTER 
But  as  the  coal  strata  in  our  northern  districts  have 
been  more  fully  examined  or  explored,  the  scientific 
Naturalist  is  compelled  to  enlarge  his  ancient  cata- 
logue. Dicotyledonous  plants  have  been  recognised 
there,  as  we  have  already  noticed.35 

The  most  frequent  species  of  vegetables  in  our  coal 
mines  is  that  which  is  not  yet  definitively  classed, 
but  for  the  present  is  called  CALAMITES.  From 
their  abundance,  they  are  supposed  to  have  formed 
the  most  prominent  feature  in  the  most  ancient 
Flora  of  the  world.36  e  They  appear  to  have  been 
branching  plants,  with  hollow  stems,  and  a  distinctly 
separated  wood  and  bark,  often  many  feet  in  length, 
and  their  whole  substance,  so  soft  as  to  offer  little  or 
no  resistance  to  pressure.' 3  From  having  wood  and 

Euphorbiaceae,  but  perhaps  not  identical  with  them  ;  of  Palms  and 
other  Monocotyledons  ;  and  of  numerous  plants,  the  exact  nature 
of  which  is  yet  extremely  doubtful.  Between  200  and  300  species 
have  been  detected  in  this  formation,  of  which  two-thirds  are 
Ferns/  Pref.  x,  xi. 

31  *  The  Magnesian  Limestone  which  lies  immediately  over  the 
Coal  is  very  poor  in  fossil  Vegetables.  Only  8  species  have  been 
described  ;  all  Fuci,  or  Sea  Plants/  Ed.  Rev.  1830,  No.  103,  p.  62. 

In  his  Tableau,  No.  16,  M.  Al.  Brongniart  has  given  the  list 

of  these — 8  species  of  Fucoides  ;  and  one  Zosterites.  p.  425 He 

says  that  the  organic  remains  in  this,  lead  us  to  infer  that  these 
rocks  have  been  formed  at  the  bottom  of  sea  water,  p.  252. 

35  See  before,  Note  25,  and  the  following  Note  37. 

36  '  More  abundant  stems  of  this  occur  in  the  beds  of  the  carbo- 
niferous  formations  of  the  north  of   England   than   any  others/ 
Lindl.  Foss.  Flor.  49. 

37  Fossil  Flora,  p.  50.  '  Some  have  supposed  these  fossils  to  have 
been  analogous  to  reeds  ;  whence  the  name  Calamites.     Adolphe 
Brougniart  endeavours  to  make  out  a  close  affinity  to  Equisetum  ; 
but  the  presence  of  wood  and  bark  is  an  objection  to  this.    Nothing 
of  this  kind  is  known  either  in  recent  Equisetaceae  or  in  any  endo* 
genous  or  monocotyledonous  plants/  Ib.  p.  63. 
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LETTER    bark,  they  are  now  thought  to  be  of  the  dicotyledonous 
* — v — '   description.38     The    English    mines    furnish    some 
curious  specimens  of  these  relics  of  the  vegetation  of 
our  Earth  in  the  days  of  its  youth,  about  four  thou- 
sand two  hundred  years  ago.39 

The  Lepidodendrons  are  the  most  abundant  fossils, 
'  after  the  calamites,  which  are  found  in  the  coal  for- 
mations of  the  north  of  England,  and  are  sometimes 
of  a  large  size.  Fragments  of  stems  occur  from  20 
to  45  feet  long.'4(  Our  scientific  Botanists  have  not 
yet  ascertained  to  what  present  class  of  vegetables 
they  have  most,  assimilation.  Their  stems  were  soft, 
for  they  have  been  found  compressed  into  a  thin 
plate;  they  have  a  thin  bark,  and  were  of  great  length. 
They  were  neither  trees  of  the  Pine  class,  nor  low 
creeping  plants,  tho  they  had  some  qualities  of  each 
of  these.41 

Another  plant,  very  similar  to  the  last,  has  been 
seen  in  the  Jarrow  Colliery,  which  has  yet  so  much 

38  This  '  is  strictly  characteristic  of  exogenous  or  dicotyledonous 
plants.     We  should  rather  consider  Calamites  as  the  remains  of 
some  dicotyledonous  plants  ;  the  affinity  of  which,  if  any  exist,  is 
still  to  be  traced/    L.  &  H.  Foss.  Flora,  p.  53. 

39  See  the  Calamites  Nodosus  in  the   15th  and   16th   plates   of 
No.  2.  of  the  Fossil  Flora,  from  the  roofs  of  Felling  Colliery  ;  and 
the  specimen  of  the  20th,  from  the  coal  of  Jarrow. 

40  Ib.  p.  17.  *  We  have  ourselves  measured,  in  the  shale  forming 
the  roof  of  the  Bensham   Coal  Seam,  in  Jarrow  Colliery,  an  indi- 
vidual of  this  class  four  feet  and  a  half  in  breadth.'  Jb. 

41  '  Upon  the  whole  we  are  led  to  conclude  that  the  Lepidoden- 
dron  genus  was  not  exactly  like  either  Coniferae  or  Lycopodiaceae  ; 
but  that  it  occupied  an  intermediate  station  between  those   two 
orders,  approaching  more  nearly  to  the  latter  than  to  the  former/ 

Fossil  Flora,  p.  21 Plates  4,  7.  8.  and  12.  of  this  valuable  Work 

represent  those  figures  of  the  Lepidodendron,  from  the  shale  form- 
ing the  roof  of  the  low  main  coal  sheam  in  Felling  Colliery,  near 
Newcastle-upon-Tyne.  p.  15. 
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indication  of  being  of  a  different  nature,  as  to  be    LETTER 
called  a  Ulodendron.42  < — ^L — » 

The  fossil  cones,  called  Lepidostrobi,  are  so  like 
the  young  shoots  of  the  Pinus  genus,  that  they  are 
considered  to  be  reproductive  bodies — the  organs  of 
fructifications  of  some  tree  or  plant.43 

The  Sphenophyllum  Erosum  is  a  pretty  figure. 
It  is  most  analogous  to  ferns  or  coniferae,  among 
recent  plants,  but  more  nearly  related  to  the  latter 
than  the  former.44 

There  are  several  others,  which  have  been  deno- 
minated Astrophyllites.  One  kind  has  some  simi- 
larity to  a  calamite.  Its  stem  was  cylindrical,  with 
intermedia  about  twice  as  broad  as  long,  with  verti- 
cillate  leaves,  and  a  bark  of  considerable  thickness 
in  proportion  to  the  whole  diameter.45  The  Bechera 

42  Fossil  Flora,  p.  23.  Plate  5..  is  a  specimen,  from  the  roof  of  the 
Bensham  coal  seam,  of  the  Ulodendron  Magus  ;  and  plate  6.  exhi- 
bits one  of  the  Ulodendron  Minus,  from  the  South  Shields  Colliery, 
in  Durham.     Brongniart  calls  it  a  *  Lepidodendron  Ornatissirnum/ 
Prodr.  p.  85. 

43  They  *  are  much  more   common  in  company  with   Ferns  and 
Calamites  than  with  Lepidodendra.    Of  four  specimens, — in  one,  a 
single  large  cone  lies  among  fragments  of  Ferns  ;  in  a  second,  five 
were  with  a  few  indistinct  casts  either  of  a  Calamites  or  the  stalk 
of  some  large  Fern  leaf;  in  a  third,  there  are  9  Lepidostrobi,  with 
a  morsel  of  some  Calamites,  and  a  fragment  of  the  leaf  of  some 
Neuropteris;  while  in  the  fourth,  a  single  cone  lies  among  fragments 
of  Calamites,  and  various  Fern  stems/    Foss.  Flora,  p.  37. .  .  .  Two 
specimens  from  Bensham  coal  seam  are  given  in  plates  10  and  11. 

44  Foss.  Flora,  43.     Mr.  J.  Lindley  and  Mr.  Hutton  have,  for  the 
reasons  they  adduce,  '  scarcely  any  doubt  that  it  was  one  of  these 
plants  which,  in  the  ancient  world,  represented   the  Pine  tribe  of 

modern  Floras/  Ib.  p.  44 It  is  '  very  rare  in  the  shale  above 

the  Bensham  coal  seam/  p.  41 But  beautiful  specimens  of  it 

have  been  found  elsewhere.     It  is  figured  in  plate  13. 

45  Fossil  Fl.  45.     *  The  only  inference  that  can  be  safely  drawn 

seems  to  be,  that  the  plant  was  not  endogenous/  Ib.  46 This 

was  Asterophyllites  Tuberculata,  plate  14.     The  Ast.  Grandis,  in 

plate* 
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LETTER   Grandis  differs  from  these  by  its  tumid  joint  and 

» — ^— '  deeply  but  widely  furrowed  stem.40 

The  fossil  trees  called  Pinites,  of  the  Coniferae,  or 
Pine  class,  also  occur.  One  of  the  most  remarkable 
of  these  was  found  72  feet  in  length,  in  a  grind- 
stone quarry  near  Newcastle.47  Another,  in  Cragleith 
quarry,  was  but  half  this  length.48  In  general,  it  is 
the  impressions  left  by  the  perished  vegetables  on 
the  mass  that  enveloped,  which  areoftener  met  with, 
than  the  plants  themselves.49  But  all  such  organic 
remains  are  only  occasional  or  partial  specimens  of 
the  antediluvian  Vegetation.  The  great  body  of  this 
exists  in  the  extended  coal  itself.  In  that  it  has  been 
compressed,  converted,  and  mineralized,  till  it  has 
lost  all  traces  of  its  primeval  figure  and  substance, 
and  has  become  a  wide-spread  mass  of  carbonaceous 

plates  18.  and  19.  appears  to  have  been  a  plant  of  considerable  size, 
with  numerous  verticillate  branches  and  v.  subulate  leaves  arising 
from  nodi,  very  remote  from  each  other.  '  It  may  be  compared  with 
Calamites,  from  which  it  only  differs  in  having  its  branches  very 

imperfectly  furrowed.'     Ib.  p.  55 The  18th  plate  is   '  an  Ast. 

Longifolia,  differing  specifically  from  the  first,  in  the  much  greater 
length  of  its  leaves/  59. 

46  See  it  in  the  19th  plate  of  the  Fossil  Flora. 

47  At  Wideopen,  near  Gosforth.   '  Its  bed  is  considered  one  of  the 
highest  members  of  the  coal  formation.    It  lay  nearly  at  right  angles 
with  the  dip  of  the  shale.     The  direction  was  nearly  north-east  and 
south-west.    It  tapered  gradually  from  the  bottom,  which  was  four 
feet  nine  inches,  to  the  tip,  which  was  eighteen  inches  in  breadth- 
A  thickness  of  thirty  feet  of  solid  stone  had  been  worked  away,  be- 
fore it  was  discovered/     Fossil  Flora,  p.  2,  plate  1,  is  a  striking 
representation  of  a  portion  of  it. 

48  See  before,  Note  25. 

49  Thus,  *  Many  impressions  of  Calamites  occur  in  the  sandstone 

of  the  quarry/  Fossil  Flora,  p.  5 '  In  many  of  the  sandstones, 

altho  the  fossils  are  numerous,  it  is  only  the   large  and  strongly 
marked  individuals,  which  have  left  these  forms  impressed  upon  the 
rough-grained  mechanical  deposit  of  these  rocks;  when  their  bark  or 
outer  coating  is  generally  found  converted  into  a  fine  coal/  Ib.  p.  15. 
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and  inflammable  matter,  long  reserved,  and  now  dis-  LETTER 
closed  for  human  use  and  comfort.50  ^ — -/^— ' 

There  is  nothing  in  these  primeval  plants  that  dis- 
covers a  system  of  vegetable  nature  or  structure  in 
the  least  contrary  to  our  own.  Some  no  longer  exist; 
but  of  many  of  these  we  now  have  species  which 
are  analogous  to  them.51  The  more  we  know  of  the 
less  frequented  parts  of  our  present  globe,  the  more 
exact  similarities  we  are  finding  to  them.52  The  great 
and  marking  difference  seems  rather  to  be,  the  enor- 
mous size  to  which  what  are  common  plants  with  us, 
the  antediluvian  ones  appear  to  have  reached.  It  is 
in  their  superior  magnitude  to  ours  that  they  present 
to  us  a  state  of  botanical  nature  so  far  different  from 
them;  not  in  configuration,  organization,  or  essential 
economy.  Kindred  likenesses,  tho  not  identity,  are 
still  the  accompanying  features.53 


50  It  is  not  improbable  that  the  coal-beds  in  every  country  repre- 
sent to  us  where  the  chief  localities  and  exuberance  of  the  primeval 
vegetation  were  situate.     Wherever  they  occur,  there  we  may  pre- 
sume the  ancient  plants  were  profusely  abounding  when  the  trans- 
forming catastrophe  came  upon  them.  A  deluge  offers  natural  causes 
to  us  for  this  destructive,  but  ultimately  useful  change.     The  great 
torrents  of  mingled  earth  and  water,  which  at  that  period  must  have 
been  rolling  around,  as  they  poured  and  settled  on  the  primitive 
valleys  and  plains,  would  produce  that  pressure,  moisture,  exclusion 
of  air,  confined   moderate    warmth,  and   sandy  superincutnbents, 
which  appear  to  have  been  the  producing  causes,  as  they  would  now 
be,  for  converting  plants  and  wood  into  coal. 

51  *  In  the  middle  of  the  forms  which  seem  no  longer  to  exist,  we 
discover  in  a  great  number  of  them,    similitudes  to   those  which 
characterize  our  present  races-'    M.  de  Serres,  Geogn.  Int.  xiv. 

58  *  The  number  of  species  considered  as  lost,  is  diminishing  every 
day;  while  those  of  the  fossil  kind  which  are  analogous  to  our 
existing  races,  are  continually  augmenting,  in  proportion  as  we 
better  know  the  various  productions  of  distant  countries,  and  even 
of  our  own  region/  Ib.xv. 

53  '  The  species,  which  we  look  upon  as  detroyed,  do  not  differ 

more 
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LETTER  Assuming,  with  the  ablest  Geologists  who  have 
1 — v — '  most  combined  botanical  with  mineralogical  know- 
lege,  that  Vegetation  preceded  all  animal  being,54  just 
as  Moses  has  stated,  we  have  also  to  observe,  that  if 
we  judge  of  the  primordial  plants  from  some  of  the 
specimens  in  our  downward  excavations,  our  first 
impressions  will  be,  that  they  were  of  a  gigantic  cha- 
racter. These  certainly  display  dimensions  which  far 
transcend  any  of  the  same  species  which  are  now 
upon  our  globe.  Ferns,  as  large  as  our  largest  trees  ; 
and  moss-like  plants,  equalling  the  size  of  the  timber 
of  our  forests;55  dispose  us  to  look  upon  the  primeval 
world  as  an  anterior  counterpart  to  that  kingdom 
of  Brobdignag,  which  Swift  imagined  as  a  satiri- 
cal possibility.  It  is  true  that  on  our  present  earth 
we  find  the  moderate  herbaceous  plants  of  our  tem- 
perate climate  to  attain  extraordinary  magnitude 
in  the  Torrid  Zone.56  Ferns  there  become  arbor- 


more  from  those  we  have  and  see,  than  those  which  live  in  New 
Holland,  from  the  natives  of  our  old  continent.'  De  Serres,  ib.  xv. 

The  minute  discriminations  of  Mr.  J.  Lindley  and  Mr.  W.  Hutton, 
in  their  Fossil  Flora,  do  the  highest  credit  to  their  scientific  exact- 
ness and  love  of  the  precise  truth  minutely  ascertained ;  but  they 
fully  show  how  much  alike  the  things  often  are  which  they  distin- 
guish from  each  other  ;  so  much  alike,  that  the  differences  carefully 
marked  by  them  did  not  often  excite  the  notice  of  Adolphe  Brong- 
niart,  and  other  able  naturalists. 

54  In  the  opinion  of  M.  Adolphe  Brongniart  and  of  his  reviewer, 
'  The  antiquity  of  the  formations  in  which  the  vegetables  of  this,  the 
first,  period  are  found,  prove,  what  we  might  admit  a  priori,  that  Life 
began  on  the  Earth  by  the  Vegetable  Kingdom/  Bull.  Un.  1829,  p. 2. 

55  M.  de  Serres,  p.xiii. 

56  '  The  plants  of  the  three  families,  of  the  Ferns,  the  Club-moss, 
and  the  Horsetails,  acquire  always  a  size  so  much  the  larger  as  the 
climate  in  which  they  grow  is  hotter.     They  are  no  where  so  large 
as  in  the  regions  which  are  both  hot  and  wet,  as  those  of  Equinoctial 
America  and  the  isles  of  the  Asian  Archipelago.'    Ad.  Brong.  Bull. 
Univ.  1829,  p.  8.    M.  Serres,  xiii. 
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escent.57     Reeds  rise  in  the  hot  regions   of  North    LETTER 
America  in  vast  masses.58     Some  weeds  of  the  same  v — ^_L_, 
parts  are   extravagantly  high.59     Water-plants  also 
attain  there  an  unusual  size  ;60  as  thistles  spread  in 
similar  largeness  of  proportion,  and  clover  likewise, 
over  the  Pampas  near  La  Plata.61     Marigolds    and 
camomile  are  not  in  less  ratio  of  dimensions  in  the 
North  of  Africa.62     Weeds  are  also  still  gigantic  in 
the  Asiatic  Seas.63     So  Captain  Andrews  found  the 

57  Many  of  our  Voyagers   and  Travellers  have    remarked    this 
circumstance  in  the  Polynesian  Seas,  Ferns  assuming  the  size  and 
character  of  trees. 

58  l  The  Cane  brake  is  a  swamp  filled  with  Arundo  Gigantea.     It 
grows  on  the  lower  courses  of  the  Missisippi,  Arkansas,  and  Red 
River,  from  fifteen  to  thirty  feet  in   height,  in   equidistant  joints 
perfectly  straight  and  almost  a  compact  mass.  The  smallest  sparrow 
would  find  it  difficult  to  fly  amongst  it :  with  its  ten  thousand  stems 
rising  almost  contiguous  to  each  other,  and  the  impervious  roof  of 
verdure  it  forms  at  top,  it  has  the  aspect  of  being  a  solid  layer  of 
vegetation/    Flint's  Geog.   of  West.  States,  vol.1,  p.  80.     Wilson 
also  mentions  morasses  covered  with  Reeds  ten  feet  high. 

59  The  weed  Stramonium  is  in  a  great  part  of  the  Western  coun- 
try.    On  the  richest  bottoms,  it  grows  fifteen  feet  in  height,  and  of 
a  size  and  compactness  to  turn  away  cattle.'  N.  Amer.  Rev.  No.  62, 

p.  92 Wilson,  in  his  Ornithology,  describes  the  Mosses  on  the 

leafless  limbs  of  the  Cypresses  as  being  from  two  to  ten  feet  long, 
and  hanging  down  in  such  quantities  that  fifty  men  might  conceal 
themselves  in  one  tree. 

60  *  Among  the  following  aquatic  plants,  one,  for  magnificence  and 
beauty,  stands  unrivalled,  the  Nymphaea  Nolumbo.     We  have  seen 
it  of  the  greatest  size  and  splendour  on  the  lakes  of  the  Arkansas.  It 
rises,  from  a  root  like  a  cabbage-stump,  in  the  water,  from  three  to  ten 
feet.  The  largest  leaves  are  of  the  size  of  a  parasol.'  Flint,  1,  p.  89. 

61  Mr.  Head,  in  his  Journey  through  the  Pampas,  mentions  plains 
of  Thistles  ten  feet  high.     Mr.  Beaumont,  in  his  Travels  in  Buenos 
Ayres,  speaks  also  of  *  forests  of  thistles,  like  underwood,  used  for 
fuel.   We  find  clover  growing  so  high,  that  men  and  cattle,  passing 
thro,  cannot  see  each  other.'    p.  16. 

62  Captain  Beechy  says  of  the  ruins  of  the  ancient  Ptolometa,  '  The 
greater  part  of  the  town  was  thickly  overgrown  with  wild  Marigolds 
and  Camomile  to  the  height  of  four  or  five  feet.'    Trav.  in  N.  Africa. 

63  '  The  Fucus  pyriferus  of  Linnreus  is,  after  the  Calamus  ruden- 

tiuin, 
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LETTER  Rhododendron  in  Upper  India.64  But  it  is  stated 
by  men  of  science,  that  the  primeval  plants  far  ex- 
ceeded these  large  dimensions  ; 65  that  ferns  of  the 
ancient  world  were  double  the  size  of  our  Torrid 
ones  ; 60  and  that  its  horsetails  and  club-moss  were 
still  more  gigantically  aggrandized.67  It  also  appears 
that  the  same  kind  of  Vegetables  are  now  more 
numerous  in  the  Islands  of  the  Torrid  Zone  than  on 
the  Continent :  and  among  these,  the  ferns,  and  their 
kindred  families,  peculiarly  preponderate.68  From 
these  circumstances  it  is  inferred,  that  the  ante- 

tium,  the  longest  of  vegetables.  It  reaches  a  height  of  300  feet. 
The  Fucus  buccindalis  at  the  Cape  is  not  so  long,  but  floating  on 
the  water  it  becomes  the  abode  of  aquatic  birds.'  Bull.  Un.  1830, 

p.  437 Dr.  Mertens  describes  many  gigantic  Fuci  which  he  saw. 

In  the  environs  of  Illulak,  the  leaves  of  the  Fucus  esculentus  often 
attain  the  size  of  those  of  a  Banana.  The  sea  had  brought  into 
Valparaiso  Bay  many  gigantic  Fuci,  which  the  poor  used  for  food. 
The  Fucus  clathrus  covered  the  sea  near  Unalasca.  Bull.  Un.  1830, 
p.  256. 

64  A  few  miles  from  Simlah,  *  we  passed  thro  a  forest  of  large 
Pine  and  Oak.     Among  these  the  Rhododendron.     Here  it  is  no 
dwarfish  shrub;     but  a  magnificent  forest  tree,   reaching  to  the 
height  of  thirty  feet ;  and  one  mass  of  the  deepest  green,  shaded 
with  its  crimson  flowers.'     Andrews'  Tour  in  Up.  India. 

65  They  present  a  development,  a  largeness,  and  a  force  of  vege- 
tation, superior  even  to  what  the  same  families  acquire  in  our  equa- 
torial regions.'  Ad.  Brongn.  ib. 

66  M.  Ad.  Brongniart's  statement  is,  that '  The  Arborescent  Ferns, 
tho  analogous  in  some  respects  to  those  which  now  grow  only  in  the 
Torrid  Zone,  rise  to  a  height  double  to  that  which  the  tallest  attain 
there.     They  are  forty  and  fifty  feet  high  ;  while  ours  never  exceed 
twenty  or  twenty-five  feet  at  the  utmost,  and  the  largest  number 
only  rise  to  eight  or  ten.'    Ib.  7. 

87  '  The  Lycopodes  (club-moss)  and  Equisetacees  (horsetails)  are 
now  only  herbaceous  plants,  or  at  most  like  shrubs  but  a  few  feet 
high  ;  but  among  the  plants  of  the  coal  formation,  the  Horsetails  of 
the  Calamite  genus  are  from  ten  to  fifteen  feet  or  more  ;  and  the 
Club-mosses,  which  form  the  genus  Lepidodendron,  are  sixty  or 
seventy  feet  in  height.'  Ib. 

68  Ad.  Brong.  p.  8. 
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diluvian  Vegetation  grew  in  a  climate  more  hot  and  LETTER 
moist  than  that  of  the  Equinoctial  regions  and  of 
Polynesia;69  and  rather  in  scattered  islands  in  the 
middle  of  a  spacious  ocean,  than  on  a  large  con- 
tinent.70 The  tendency  of  the  latter  idea  would  be 
to  induce  us  to  think  that  the  antediluvian  world 
partook  very  much  of  this  insular  character.71 

There  is  much  probability  in  these  hypothetical 
deductions  ;  but  we  can  as  yet  only  receive  them  as 
ingenious  inferences  from  the  facts  of  our  present 
knowlege,  rather  comparative  than  direct.  Further 
observations  will  either  confirm  or  invalidate  them. 
For  these  let  us  wait,  without  confounding  conjecture 
with  certainty.  In  the  meantime  we  may  remark, 
that  the  causes  from  which  the  unusual  enlargement 
of  plants  arise,  are  not  yet  sufficiently  understood. 

69  Ad.  Brong.  p.  8. 

70  '  If  scattered  isles  existed  in  the  middle  of  a  vast  ocean,  with- 
out any  large  continent,  their  Flora  would  have  the  character  of 
the  Flora  of  this  first  period  of  vegetation,  as  to  the  numerical  rela- 
tion of  the  plants  to  each  other.'  Ad.  Brongn.  p.  8. 

71  '  These  two  considerations,  of  the  numerical  relation  and  size, 
compared  with  what  is  now  seen  on  the  earth,  induce  us  to  think 
that  at  the  Coal  formation, 

i  1.  The  uncovered  surface  of  the  earth  formed  only  isles  or 
archipelagos  in  the  middle  of  a  vast  sea  without  large  continents. 

'  2.  That  the  temperature  of  these  isles  was  much  higher  than 
that  of  any  part  of  the  present  earth : 

*  And  as  the  fossil  vegetation  of  the  first  period  presents  every 
where  nearly  the  same  characters,  we  would  infer,  that  this  higher 
temperature  was  more  uniformly  spread  over  all  the  surface  of  the 
Globe/  Ib.  p.  9. 

But  when  this  idea  is  pressed  to  represent  the  ocean  as  '  an  im- 
mense sea  of  hot  water/  our  cautious  reason  cannot  but  pause,  and 
decline  to  sanction  a  notion  which  has  the  aspect  of  great  extrava- 
gance, without  any  adequate  foundation.  Such  also  is  the  opinion 
of  Ad.  Brongniart,  that  the  air  was  then  so  full  of  carbonic  acid 
as  to  be  unfit  for  animal  respiration  ;  a  mere  random  fancy  of  an 
anti-Mosaic  theorist. 
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LETTER    Many  now  become  greatly  aggrandized  even  in  the 
n'      Temperate  Zones.72 

But  there  seems  to  be  no  reason  for  declining  to 
adopt  the  supposition  already  mentioned,  that  the 
Coal  formation  contains  the  destroyed  masses  of  the 
earliest  vegetation,  in  the  places  where  it  occurs  ; 
since  De  Luc's  idea,  that  coal  is  but  the  mineralized 
peat  of  the  primeval  world,  is  admitted  or  adopted 
by  the  most  intelligent  Geologists.73  The  present 
formation  of  Turf  corroborates  this  theory.74 

72  Thus,  as  Mr.  G.  Burnett  mentioned,  Meadow  Clover,  tho  but 
twelve  inches  in  its  ordinary  height,  sometimes  reaches  to  four  feet. 
The  Poa  Trivialis  has  been  found  ten  feet  long  ;  and  Horse-chesnut 
leaves  twenty-two  inches  across.    The  Fiorin  Grass,  on  barren  soils 
and  the  sea-shore,  seldom  exceeds  four  inches  in  height ;  but  Dr. 
Maton  collected  specimens  seven  feet  long  at  Orcheston.  .  .  .'  In  a 
fertile  soil  it  will  produce  18,000  Ibs.  weight  of  hay  per  acre.'  Quart. 

Jo.  Sc.  No.  10,  p.  361 So  Dr.  Hooker  remarks  of  our  present 

Willows  and  Osiers :  '  The  larger  kinds,  which  are,  too,  of  the  most 
rapid  growth,  yield  timber,  and  exceed  60  feet  in  height ;    while 
the  least  of  them,  which   grows    at  the  summit  of  our  Highland 
mountains,  can  scarcely  be  said  to  rise  above  the  surface  of  the  soil 
in  which  it  vegetates.'    Hooker's  Brit.  Flora,  p.  412. 

73  M.  Ad.  Brongniart  thinks  the  Coal  depots  to  be  vast  Turf  or 
Peat  bogs,  very  different  from  our  present  ones,  from  the  nature  of 
their  vegetables,  and  the  climate  under  which  they  were  formed, 
but  composed,  like  them,  of  the  detritus  of  vegetables,  which  had 
grown  on  this  lower  and  more  humid  soil.    '  The  beds  of  the  ancient 
Tourbieres  have  been  buried  by  a  deposit  of  beds  of  sandstone  or 
clay.     These  turf-beds  must  have  been  reproduced  in  several  suc- 
cessions, to  have  formed  so  many  beds  of  coal  as  compose  one  and 
the   same  coal  formation.     They  have   been  completely  covered  ; 
and  the  vegetation  from  which  they  originated  has  been  destroyed 
by  some  great  catastrophe,  contemporaneous  with  the  ejection  of 
the  porphyries,  which,  in  many  places,  cover  the  coal  formations/ 
Ferussac,  Bull.  Univ.  1829,  p.  10. 

74  M.Dau,  in  his  Essay  on  the  Turf  in  Germany,  concludes  that 
for  the  Turf  to  form,  there  must  be  these  three  circumstances: — 
1.  The  vegetable  fibres  should  be  under  water,  or  constantly  mois- 
tened at  the  surface.     2.  The  air  should  be  excluded.     3.  The  tem- 
perature should  be  in  general  low;    the  mean  under  16°  Reaumur. 
Bull.  Univ.  1830,  p.  200. 
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On   the  rocks  whose  masses  destroyed  the  first    LETTER 
plants,  and  remained  upon  them,  the  next  vegetation  » — ,_!_> 
would,  of  course,  appear.     This  seems  to  have  been 
marine  plants ;  which  imply  that  the  waters  of  the 
sea  were  then  inundating  the  land.     The  beds  con- 
taining this  are  the  Magnesian  Limestone  and  the 
new  Red  Sandstone.75 

As  later  rocks,  in  that  period  of  convulsion  and 
agitation,  formed  on  the  preceding  masses,  another 
vegetation  appears.  In  these  newer  strata,  from  the 
lias  to  the  chalk,  remains  of  plants  of  a  somewhat 
different  kind  from  the  primeval  are  found.  Some 
of  these  plants  have  been  thought  to  possess  more 
complicated  organization  than  the  former,  and  to  be 
more  similar  to  those  which  now  arise  from  the 
ground.76  The  larger  dimensions  disappear,  and  the 
Lycadeae  and  Coniferse  occur  ;  both  of  the  Gymno- 
spermae  tribe.77  Tho  distinct  plants  from  the  prior 
ones,  they  greatly  resemble  them,78  and  indicate  a 
lower  temperature,  and  that  the  sea  was  no  longer 
invading  the  land.79  There  are  fewer  of  the  ferns, 

75  Al  Brongn.  Struct.  249-252. 

ro  Bull.  Un.  p.  2-10.  «  Alex.  Brongniart  enumerates  the  plants 
of  the  Lias  and  Keuper  rocks  as  Equisetum,  Glossopteris,  Pecop- 
teris,  Clothopteris,  Taernopteris,  Marantoidea,  Lycopodites,  Cul- 
mites,  Mantalia,  and  seven  kinds  of  Cycadees.'  Struct,  p.  420. 

77  Linds.  Nat.  Syst.  245.  ...  .Dr.  Sprerigel  thinks  that  the  Cycadees 
form  the  passage  from  the  Palms  to  the  Ferns.  He  remarks  that 
in  the  Fossils  of  the  Red  Sandstone  and  the  Porphyry,  the  Ferns 
predominate  over  the  Monocotyledons,  but  that  the  contrary  pre- 
vails in  the  most  recent  formations.  Bull.  Un.  1830,  p.  455. 

*  So  great  is  the  resemblance  between  Lycopodiums  and  certain 
Coniferae;  that  I  know  of  no  external  character,  except  size,  by 
which  they  can  be  distinguished.'  Lind.  ib.  245.  The  Cycadeae  have 
great  proximity  to  the  Ferns-  The  Coniferae  are  the  Fir  tribe. 

Ib.  246,  7. 

7°  '  This  indicates  a  greater  extent  of  earth  out  of  the  ocean;  a 
temperature  less  elevated  ;  and  genera  of  vegetables,  which  ap- 

H  proacli 
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LETTER    horse-tails,  and  club-moss  tribes  :  and  as  the  new  beds 

VIT 

and  rocks  occur,  even  the  Monocotyledons  lessen,  and 
the  superior  classes  of  vegetation  appear.80  The 
distinction  has  been  made,  that  in  the  older  beds  of 
the  Gres  Bigarre  there  are  no  Cycad6es ;  and  that 
these  are  seen  for  the  first  time  in  the  secondary  rocks 
which  lie  above  the  Calcaire  Conchylion,  or  Mus- 
chelkalk.81  They  continue  to  appear,  with  various 
modifications,  up  to  the  chalk  formations ;  but  the 
Dicotyledons  were  very  rare.  Yet,  upon  these  state- 
ments, it  will  behove  us  to  recollect  that  our  coal 
formations  show  that  it  is  erroneous  to  suppose, 
that  no  plants  of  the  more  complicated  organization 
were  among  the  vegetation  that  was  overwhelmed. 
We  must  not  mistake  rarity  or  absence  for  non- 
existence.82 

proach  those  that  are  now  prevailing,  and  especially  such  as  grow 
in  the  equatorial  regions/  Ad.  Brongn.  p.  10. 

80  M.  de  Serres  thus  states  the  difference.  l  The  second  period 
of  vegetation  comprises  our  upper  secondary  formations,  of  which 
the  Chalk  is  part,  and  still  has  a  great  many  of  the  vascular  Cryp- 
togames.  At  first  they  are  about  equal  to  the  Phanerogames 
Gymnospermae  which  the  Coniferae  and  Monocotyledons  represent, 
in  the  most  ancient  of  these  rocks,  as  the  Gres  Bigarres  ;  but  they 
gradually  lessen,  and  the  others  increase,  especially  the  Cycadees. 
It  is  in  the  beds  above  the  Muschelkalk  that  this  vegetable  becomes 
most  sensible.  The  essential  difference  between  this  vegetation  and 
the  former  is,  that  the  vascular  Cryptogames  diminish  more  and 
more  as  the  beds  they  are  buried  in  are  farther  from  the  lower 
secondary  formations,  and  because  these  plants  did  not  acquire 
such  a  large  development  as  in  the  period,  when  they  alonp  formed 
the  chief  part  of  the  vegetation/  Geognosie,  p.  23,  4. 

81  M.  Serres,  p.  25 M.Adolphe  Brongniart,  from  this  distinc- 
tion, made  two  periods  of  vegetation — his  second  one,  without  the 
Cycadees  ;  his  third,  with  them. . . .  M.  de  Serres  thinks  these  ought 
to  be  comprised  in  one  era,  and  therefore  includes  both,  in  his 
second  of  the  three  periods  within  which  he  confines  the  fossil 
plants.    Ib. 

82  M.  Lindley  and  Hutton  thus  express  their  view  of  the  vege- 
table state  in  these  strata.     *  In  the  Lias  and  Ooletic  formations  an 

intirely 
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The  last  period  and  kind  of  Vegetation  which  the  LETTER 
buried  remains  disclose,  and  the  most  like  our  own,  is 
comprised  in  the  whole  series  of  the  Tertiary  forma- 
tions ;  those  which  have  been  deposited  after  the 
chalk  was  formed,  and  which  have  been  also  named 
Rocks  de  sediment  supe'rieur.83  This  period  is  essen- 
tially characterized  by  the  general  presence  of  Dico- 
tyledons, which  from  that  time  acquire  a  remarkable 
predominance  in  number  over  all  the  others.  The 
proportion  to  each  other,  of  all  the  vegetables  then 
on  the  globe,  was  much  the  same  as  it  is  now ;  and 
as  the  plants  diifer  little  from  ours,  they  do  not  indi- 
cate any  dissimilarity  between  the  climates  of  that 
remote  period  and  of  the  present,84 

'  All  this  last  vegetation,  taken  in  the  whole,  was 
composed,  like  that  which  now  covers  our  surface, 
with  numerous  and  very  varied  plants,  analogous  in 
their  families  and  genera  to  those  which  are  still 

intirely  new  race  of  plants  covered  the  earth.  The  proportional 
number  of  Ferns  is  diminished.  The  gigantic  Lycopodium-like 
and  Cactoid  plants  of  the  Coal  measures,  the  Calamites  and  Palms, 
all  disappear.  Vegetation  has  no  longer  a  character  of  excessive 
luxuriance ;  but  species  belonging  to  Cycadeae,  and  analogous  to 
plants  now  natives  of  the  Cape  and  of  New  Holland,  appear  to 
have  been  common.  Coniferous  plants  were  still  plentiful ;  but  of 
a  species  that  did  not  exist  at  an  earlier  period.  Whether  any  other 
Dicotyledons,  than  those  of  the  Cycas  and  Pine  tribes,  existed  at 
this  time,  does  not  clearly  appear.  Up  to  this  time  the  features  of 
vegetation  were  exclusively  extra  European  and  chiefly  Tropical. 
But,  immediately  succeeding  the  Chalk,  a  great  change  occurred; 
and  a  decided  approach  to  the  Flora  of  modern  days  took  place  in 
some  striking  particulars/  Foss.  Flora,  Pref.  xi. 

83  Serres,  p.  26. 

84  Ib.  p.  26,  7.  '  This  analogy  between  the  destroyed  vegetation 
and  the    present   one  is  particularly  striking,  when  we    see  the 
remains  of  the  first  in  the  most  recent  beds  of  the  tertiary  forma- 
tions.    It  is  much  the  same  in  the  lower  beds,  where  every  thing  is 
conformable  to  our  vegetation,  except  some  families  now  peculiar  to 
the  hot  countries/  Ib. 

II  2 
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LETTER  subsisting  on  it.  Their  great  classes  are  the  same  in 
their  numerical  relations.  The  Dicotyledons  were  at 
least,  as  now,  four  or  five  times  more  numerous  than 
the  Monocotyledons.  Only  a  few  traces  of  ferns, 
horsetails,  and  mosses  appeared ;  and  the  A  games 
are  only  represented  there  by  various  species  of  Sea 
plants.85 

In  this  view,  the  Vegetation  of  the  various  coun- 
tries whose  remains  have  been  explored,  which  are 
chiefly  the  European  regions,  is  represented  to  have 
been  chronologically  progressive.  '  At  first  limited 
to  two  principal  classes,  it  afterwards  presents  three  ; 
and,  later,  five.'  The  first  plants  are  the  most  simple; 
the  subsequent  ones  display  a  more  complicated 

85  M.  de  Serres,  p.  27.  This  gentleman  thus  sums  up  his  review 
of  the  three  periods  of  the  fossil,  or  primitive,  or  antediluvian  ve- 
getation : — 

*  The  1st  period  is  essentially  characterized  by  the  numerical 
predominance    of  the  Vascular  Cryptogames,  and  by  their  large 
dimensions.     The  Flora  of  this  period  approaches  the  vegetation  of 
the  small  islands  situated  between  the  Tropics,  and  at  a  great  dis- 
tance from  the  Continent. 

'  The  2d  aera,  in  which  the  vascular  Cryptogames  are  at  first  in 
equal  numbers  with  the  Phanerogames  Gymnospermes,  closes  by 
the  predominance  of  the  latter,  and  by  the  appearance  of  the  Cj  ca- 
dees.  It  is  distinguished  in  all  its  successions  by  the  smaller  size 
of  the  Cryptogames.  Thus  the  Flora  of  this  epoch  presents  some 
of  the  characters  of  the  vegetation  of  great  islands  and  of  the  sea 
shores. 

'  The  3d  period,  the  most  recent  of  all,  exhibits,  for  the  first  time, 
the  vegetables  of  all  classes  which  are  now  growing;  among  which, 
as  at  present,  the  Dicotyledons  are  the  most  numerous  ;  then  the 
Monocotyledons,  the  Phanerogames  Gymnospermes:  and  in  the 
last  rank,  the  Cryptogames  and  the  Agames.  The  Flora  of  this 
aera  is  analogous  to  the  vegetation  of  temperate  Continents  ;  and 
especially  of  the  large  forests  of  Europe  and  of  North  America. 

*  Such  is  the  progress  of  the  Vegetation  of  the  Earth,  which  we 
have  traced  after  the  observations  of  M.  Adolphe  Brongniart,  with 
a  slight  modification.     Hence  it  results  that   this  vegetation   has 
become  more  and  more  varied.'    Gest.  p.  29. 
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structure.86  But  it  is  now  certain,  from  the  latest  dis-    LETTER 
coveries  of  English  Mineralogists,  that  what  are  thus   « — ^L^ 
called  subsequent,  were  in  contemporary  existence 
with  the  simpler. 

Vegetables   with   woody   fibres   in  the  centre  of 
their  trunks,  have  been  found  in  the  new  red  sand- 
stone that  lies  upon  the  coal  sandstone  in  the  Cold- 
stream  Rocks,  near  the  Tweed,  in  Berwickshire.  They 
appear  to  be  Dicotyledons.87  This  fact  proves,  in  ad- 
dition to  those  noticed  in  the  preceding  part  of  this 
Letter,   that  altho  this  class  of  vegetables  are  not  in 
every  coal  district,   yet  that,  at  the  sera  of  their  for- 
mation, such  plants  were  existing  on  the  Earth,  and 
are  actually  visible  in  several  rocks,  and,  therefore, 
that  they  were  not  the  creation  of  a  subsequent  age ; 
for  if  one  be  found  to  exist,  it  overthrows  the  assump- 
tion of  a  later  nativity.    This  fact  destroys  the  theory, 
that  simple  plants  first  appear  and  live  for  ages,  and 
that  then,  less  simple  ones  arise  from  them,  and  that 
in  future  centuries  the  more  perfect  come  into  being. 
There  is  no  science  in  a  theory  of  this  sort,  because 
nothing  is  more  certain  in  nature,  than  that  every 

66  M.  Serres,  20. 

87  Mr.  Witham  has  described  these  rocks  and  plants  in  the  Annals 
of  Philosophy,  July  1830,  from  the  Cut  at  Lennel  Braes  :  *  All  the 
plants  are  in  a  very  irregular  position.  By  dividing  the  trunks  of 
some  on  a  peculiar  plan,  he  has  discovered  their  genera.  They 
cannot  be  vascular  Cryptogames,  because  they  contain  ligneous 
fibres  in  the  middle  of  the  trunks.  They  are  not  Monocotyledons, 
because  the  woody  parts  are  not  composed  of  bundles  disseminated 
in  the  parenchymatous  texture,  which  does  not  prevail  in  them. 
They  have  a  medullary  structure — radiated,  and  appear  to  be  Dico- 
tyledons, These  trunks  are  bent  and  flattened.  They  have  rotted, 
and  their  decomposed  parts  have  been  replaced.  The  highest  part 
of  the  trunk  was  four  feet  round,  and  the  lower  six.  M.  Ad.  Brong- 
niart  therefore  erred  in  saying  that  only  vascular  Cryptogames 
occur  in  the  Coal  formations/  Bull.  Un.  1830,  Aug.  p.  308. 

*  3 
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LETTER   plant  is  the  prod  uct  of  a  specific  organization,  and  only 
»  of  that,  and  never  changes  into  any  other.     A  Rose 

may  be  improved  from  the  simple  corolla  of  the  wild 
Brier  to  the  rich  and  numerous  one  of  the  cultivated 
Rose.    This  is  but  like  a  cradle  child  nourished  into 
the  vigorous  man.    But  no  Rose  can  by  any  art,  or 
ever  has  been  by  any  natural  effort,  transformed  into 
a  Carnation;  neither  has  a  Cryptogame  ever  enlarged 
into  a  Monocotyledon,  nor  that  into  a  Dicotyledon ; 
cr  in  other  words,  no  Moss  has  become  a  field  of 
Wheat;  nor  has   Corn  ever  changed  itself   into  a 
forest  of  Elm  and  Oak.  The  hypothesis,  therefore,  of 
nature  progressing  gradually  from  the  simple  to  the 
complicated,  has  no  foundation  in  any  visible  fact. 
No  Lichen  has  ever  changed  into  a  Moss,  or  a  Moss 
into  a  Fern,  or  a  Fern   into  Corn,   or  Corn  into  a 
forest  Tree.  Each  plant  only  reproduces  its  own  spe- 
cies, and  never  any  other.     Nor  can  it  be  more  diffi- 
cult to  Omnipotence  to  produce  a  Fern  than  a  Lichen, 
or  a  Pine  than  a  Moss.     Whenever  it  operates  by 
progression,  it  does  not  use  this  process  because  it 
could  not  act  instantaneously ;  but  because  the  grada- 
tion is  a  fitter  means  for  its  great  purposes  than  imme- 
diate completion.     But  tho  vegetable  dissemination 
is  a  progressive  event,  its  successions  are  very  rapid  : 
instead  of  ages  being  required  to  revolve,  before  the 
larger  productions  arise,  a  single  one  would  suffice 
to  clothe  the  most  barren  coral  or  ejected  lava  with 
no  small  proportion  of  a  vigorous  and  varied  vege- 
tation.    All  the  erring  theories  that  have  been  un- 
successfully started,  to  which  we  have  alluded,  are, 
too  often,  the  vain  attempts  to  account  for  the  forma- 
tion of  all  things  without  a  Creator.     Such  efforts 
must  always  fail ;  as  no  causation  but  His  own,  will 
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ever  be  found  sufficient  for  the  effects  that  are  around    LETTER 
us,  in  the  calm  judgment  of  the  truly  philosophising 
inquirer. 

If  therefore  it  had  been  true,  that  nothing  but 
Ferns  and  Mosses  were  in  being  where  the  Coal 
masses  were  formed  from  them,  this  fact  would  only 
show  that  other  Vegetation  had  not  at  that  time  be- 
come disseminated  into  those  parts.  It  does  not 
prove  that  other  plants  had  not  then  been  created, 
nor  that  they  were  not  at  that  time  elsewhere  existing. 
The  correct  conclusion  from  such  a  fact  would  only 
have  been,  that  the  seeds  of  other  plants  had  not  be- 
fore that  time  reached  these  places  ;  for,  the  largest 
portion  of  the  surface  of  the  earth  has  not  the  Coal 
formations.  £  The  Coal  series  is  situated  between 
the  older  and  the  newer  red  sandstones.' 81  '  The 
British  Islands  possess  one  of  the  most  extensive 
deposits  of  Coal  yet  discovered.'85  But  tho  it  exists 
more  largely  than  is  known,  yet  it  has  not  been 
hitherto  found  very  extensively  in  Europe.  So  many 
districts  and  countries  are  without  it,  that  we  are 
not  entitled  even  to  infer  that  what  occurs  in  Coal 
mines  is  sufficient  to  indicate  that  no  other  Vege- 
tation was  then  in  the  rest  of  the  world  than  what 
appears  in  them.  The  true  reasoning  would  stand 
thus,  if  only  Cryptogamias  had  been  traced  in  them  ; 
but  the  discovery,  that  some  of  the  most  perfect 
plants  have  been  also  found  in  or  near  them,  compels 
us  in  sound  reasoning  to  conclude,  that  the  perfect 
plants  were  then  created,  and  were  then  existing  on 
earth,  as  well  as  what  are  deemed  the  simpler  and 
less  complicated.  Thus  the  hypothesis  of  a  gradual 

88  Dr.  M'Culloch's  Geol.  v.  2,  p.  303. 

89  Ib.  p.  308. 

It  4 
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LETTER    formation  from  age  to  age,  of  the  higher  and  of  the 

* — v-I — '  lower,  is  untenable  and  unscientific. 

These  reflections  lead  us  to  what  seems  to  be  the 
true  philosophy  on  the  subject,  which  will  always  be 
the  companion  and  the  representative  of  the  actual 
reality.  The  original  Creation  of  all  the  classes  of 
plants  at  the  period  of  their  first  formation,  would  be 
in  those  places  where  they  were  first  meant  to  appear 
l  and  to  vegetate.  From  these  regions  they  would  be 
gradually  disseminated  to  all  the  other  parts,  at  suc- 
cessive periods,  according  as  the  moving  agencies  of 
nature  should  disperse  them  around. 

In  this  view,  it  is  exactly  congruous  with  the  laws 
of  Botanical  nature,  that  the  Cryptogamic  tribes 
should  first  appear  in  those  soils  which  had  none 
before,  because  the  seeds  of  these  are  the  lightest ; 
float  easiest  on  the  air ;  are  the  most  numerous  ;  and 
can  be  transported  by  the  winds  and  air  to  the  far- 
thest distances.  Here,  generally,  they  are  wafted  in- 
visibly in  the  air,  and  always  settle  from  it  on  what- 
ever is  damp,  to  begin  their  vegetation,  because  the 
moisture  peculiarly  suits  their  germination.  We  daily 
see,  from  the  little  moss  and  mould  and  lichens 
which  arise  on  our  books  and  in  our  closets,  and  on 
all  damp  stones,  walks,  and  places,  that  the  number  of 
the  seeds  produced  by  the  Cryptogamic  kind  exceed 
all  that  we  should  suppose  before  the  fact  had  been 
ascertained.90 

10  The  Fungi  tribe  give  us  a  curious  instance  of  the  immense 
multiplicity  of  their  seminal  productions.  Fries  says  of  their  spo- 
rules  or  seeds,  *  Their  sporules  are  so  infinite,  that  in  a  single  indi- 
vidual of  Reticularia  Maxima  I  have  counted  above  10,000,000  : 
they  are  so  subtle,  that  they  are  scarcely  visible  to  the  naked  eye, 
and  often  resemble  thin  smoke  ;  so  light,  raised  perhaps  by  evapo- 
ration into  the  atmosphere  ;  and  dispersed  in  so  many  ways  by  the 

attraction 
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There  seems  to  be  much  force  in  the  reasoning,  LETTER 
and  much  probability  in  the  conclusion,  that  the  first  • — ,— » 
state  of  our  habitable  lands  was  that  of  small  islands 
amid  a  mass  of  surrounding  seas.  This  is  not  incon- 
sistent with  the  Mosaic  account.  That  records  the 
order  for  the  waters  to  congregate  into  one  place, 
and  for  dry  land  to  appear ;  but  does  not  geogra- 
phically describe  or  delineate  the  one  or  the  other. 
Vegetation  was  immediately  afterwards  ordered  to 
arise.  In  the  recession  of  the  waters,  it  is  very  likely 
that  the  higher  grounds — the  mountain  regions  cer- 
tainly— would  at  first  be  like  islands  ;  so  many  sum- 
mits emerging  into  dry  land  as  the  waters  sank  or 
rolled  off.  On  such  islands  as  were  first  uncovered, 
the  general  Vegetation  would  appear ;  and  from 
these  would  disseminate  to  others,  as  they  became 
freed  from  their  aqueous  incumbent.  On  these  later 
dry  lands,  the  floating  seeds  would  settle  as  they 
were  wafted  towards  them  :  And  the  Vegetation, 
which  now  is  seen  to  arise  first  on  new-formed  islands 
is  precisely  of  that  character,  which  the  Coal  masses 
show  to  have  first  been  diffused  in  their  localities  in 
the  primordial  times.91  The  ancient  Vegetation,  of 

attraction  of  the  Sun,  by  insects,  wind,  elasticity  and  adhesion, 
that  it  is  difficult  to  conceive  a  place  from  which  they  can  be  ex- 
cluded.' Linds.  Nat.Syst.  335. 

91  So  D'Urville  found,  and  has  noticed.  '  Pulverulent  Lichens 
are  the  first  plants  that  clothe  the  bare  rocks  of  newly  formed 
islands  in  the  midst  of  the  ocean  ;  foliaceous  Lichens  follow  these, 
and  then  Mosses  and  Hepatreas/  Ann.  Science,  v.6,  p.  54. 

*  Mosses  are  found  in  all  parts  of  the  world  where  the  atmo- 
sphere is  humid.  They  are  among  the  first  vegetables  that  clothe 
the  soil  with  verdure  in  newly  formed  countries.  The  first  green 
crust  upon  the  cinders  of  Ascension  was  minute  Mosses.  They 
form  more  than  a  quarter  of  the  whole  Flora  of  Melville  Island  ; 
and  the  black  and  lifeless  soil  of  New  Shetland  is  covered  with 
specks  of  Mosses  struggling  for  existence.'  Lindsey,  Nat. 
Syst.  324  ;  333. 
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LETTER  this  sort,  having  been  so  abundant,  the  deduction 
seems  reasonable,  that  the  soil  and  climate  where  it 
grew  were  hot  and  moist,  and  therefore  insular  ;  be- 
cause it  is  in  islands  of  the  Torrid  Zone  that  the  same 
kinds  of  plants  are  most  predominating  in  our  present 
days ;  and  no  general  continent  would  have  had  so 
moist  an  atmosphere  as  these  exuberant  Ferns  and 
Mosses  require  for  such  multiplicity  and  magnitude.92 
Yet  we  cannot  implicitly  admit  that  the  numerical 
predominance  merely  of  these  Cryptogamias  implies 
a  hotter  climate,  for  they  really  increase  in  their 
proportion  now  as  they  approach  our  North  Pole.93 
It  is  their  size,  rather  than  their  presence,  which  leads 
to  the  deduction  as  to  the  temperature.  Unusual 
magnitude  indicates  unusual  warmth  and  moisture 
in  the  northern  climates.  In  Scotland,  a  gigantic 
Sedge  has  occurred  ;94  and  in  Yorkshire  and  Sussex, 
Reeds  of  enormous  size.95  Such  things  seem  to  have 


93  Thus,  in  the  TROPICAL  ISLANDS,  altho  the  Ferns  and  Fernlike 
plants  have  now  sunk  down  to  a  proportion  only  of  the  whole  that 
are  there,  yet  they  bear  a  larger  ratio  in  such  places  than  else- 
where. In  Jamaica,  they  are  l/9th  of  the  phaenogamous  plants.  In 
New  Guinea,  28  to  122.  In  New  Ireland,  13  to  60.  In  the  Sandwich 
Islands,  40  to  160.  But  upon  the  CONTINENTS  their  proportion  has 
greatly  lessened.  Thus,  '  In  Equinoctial  America,  Humboldt  does 
not  estimate  them  as  more  than  l/36th.  In  New  Holland,  Mr.  Brown 
finds  them  l/37th.  They  decrease  in  proportion  towards  either 
pole  :  so  that  in  France  they  are  only  l/63d  ;  in  Portugal,  1/1 16th  ; 
in  the  Greek  Archipelago,  l/227th  ;  and  in  Egypt,  l/971st.'  Lind- 
sey's  Nat  Syst.  314. 

93  *  Northward,  their  proportion  again  augments  ;  so  that  they 
form  l/31st  of  the  phaenogamous  Vegetation  of  Scotland  ;  l/35th  in 
Sweden  ;  1/1 8th  in  Iceland  ;  l/10th  in  Greenland  ;  and  1/7 th  at 
North  Cape/  D'Urville,  Ann.  Scien.  Nat.  6,  51.  Lindsey,  p.  314. 

04  Mr.  Ramsay  collected  the  larger  part  of  Cyperacea,  or  gigantic 
Monocotyledon,  from  the  coals  and  stone  of  Craighill,  near  Edin- 
burgh. New  Ed.  Phil.  Jour.  1830,  p.  194. 

35  '  A  fine  specimen  of  Calamites,  a  plant  resembling  our  Reed, 
but  of  gigantic  size,  was  found  at  Quarry  Hill  a  few  days  ago ;  It 

is 
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required  a  higher  temperature  than  those  countries  LETTER 
now  enjoy.  Yet  in  stating  these  instances,  it  is 
desirable  to  recollect  that  all  such  gigantic  remains 
are  not  to  be  deemed  the  universal  character  of  the 
primeval  Vegetation.  The  whole  of  it  was  not  of 
such  mighty  dimensions.  Plants  of  this  magnitude 
certainly  existed  in  it;  but  other  Calamites  have 
been  also  found  of  a  much  less  size.96  It  is  probable 
that  a  considerable  portion  of  the  antediluvian  Flora 
resembled  our  own  in  its  general  appearance  and 
dimensions,  altho  with  these  extraordinary  exceptions. 
It  is  now  believed  that  the  interesting  arborizations 
which  are  admired  in  agates  and  chalcedonies,  often 
come  from  fossil  conferva.9r  If  so,  the  ancient  con- 
fervas were  not  larger  than  those  of  our  ordinary 


is  at  least  fourteen  inches  in  diameter.'  Leeds  Intel.  Aug.  1829.  .  .  . 
Gigantic  Reeds,  resembling  Arundo  donax,  are  found  in  the  Sea 

clifts,  opposite    High  Whitby.'     Dr.  lire's  Geology,  p.  201 

Among  the  fossil  remains  of  Tilgate  forest  rocks,  Mr.  Mantell  found 
large  trunks  like  Palms,  arborescent  Ferns,  and  gigantic  Reeds  of 
tropical  climates.  Bakewell's  Geology,  p.  281. 

96  To  the  account  of  the  Leeds  fossil,  it  was  justly  added,  '  This 
species  is  of  common  occurrence  in  our  coal  fields,  to  which  the 
rocks  of  this    neighbourhood    exclusively  belong,  but   is   seldom 
found  of  so  large  a  size.     It  is   deposited  in  the  museum  of  our 
Philosophical  Society/ 

97  Daubenton,  in  1782,  first  called   the  public  attention  to  this 
fact.     Dr.  M'Culloch  adopted  his  opinion,  as   to  their  containing 
the  true  remains  of  vegetables.  .  .  .M.  Blumenbach,  who  at  first  op- 
posed it,  at  last  recognised  the  fructification  of  a  plant  approaching 

the  Sparganum  erectum,  in  an  agate  of  Japan Ad.  Brongniart 

hesitated,  because  they  were  not  perfect ;  but  M.  Raspail  has  con- 
firmed the  theory.     By  experiments  on  some  existing  Conferva,  he 
obtained  figures  like  those  in  agates,  which  by  compression  anasta- 

mosed  into  arborisations Dr.  Jaeger  affirms,  that  in  the  Stutt- 

gard  Museum  there  are  three  pieces  of  agate  with  the  remains  of 
vegetation.  ..  .Mr.  Jameson  has  mentioned  that  chalcedonies  are 
still  forming  in  Iceland,  which  agglutinate  naturally  Confervas  and 
Mosses.  Annal.desScien.  Feb.  1830.  Bull.  Un.  1830,  June,  p.  456. 
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LETTER    ponds,  for  their  siliceous  imprisoned  ones  have  not 
* ^_L^  greater  dimensions.98 

Such  were  the  best  facts  and  views  that  could  be 
collected  on  the  Coal  formations,  when  this  Work  was 
first  published ;  but  some  additional  circumstances 
have  been  since  noticed  concerning  them,  and  some 
further  reasonings  made  upon  them,  with  which  the 
general  reader  may  desire  to  be  acquainted. 

Coal  has  been  hitherto  usually  deemed  a  fresh- 
water formation  ;  as  the  plants  which  have  been 
found  connected  with  it  are  land  vegetables.  But 
Mr.  Fairholme  has  pressed  upon  our  notice  various 
instances,  in  which  sea  shells  have  been  found  in 
association  with  these  remains — and  which  therefore 
prove  that  the  Sea  has  been  concerned  in  the  forma- 
tion of  the  strata  among  which  the  Coal  is  found. 
This  has  been  the  case  in  the  Jarrow  Colliery,"  in 

98  Among  many  good  treatises  on  the  Coal  Formations,  the  third 
book  of  the  '  Outlines  of  the  Geology  of  England   and  Wales/ 
pp.  233-470,  chiefly  by  the  Rev.  W.  D.  Conybeare,  contains  a  very 
succinct  and  satisfactory  statement  of  the  principal  facts  concerning 
them,  with  that  candid  and  intelligent  reasoning  upon  them,  which 
distinguishes  his  wptrk  and  his  geological  mind.     If  all  our  essays 
on  Geology  had  been  written  with   the    same   temper,  knowlege, 
precision,  and  logical  tact,  the  science  would  have  been  kept  free 
from  many  of  the  errors  and  prepossessions,  which  have  contri- 
buted to  perplex  and  darken  it.  His  summary  of  the  organic  remains 
in  the  coal-fields,  pp.  333-344,  is  followed  by  his  observations  on 
the  theoretical  deductions  as  to  their  origin,  pp.  345-9.     He  is  dis- 
posed to  think  that  the  coal  vegetables  were  accumulated  in  friths 
and  sestuaries  ;  and  buried  there  with  the  alluvial  detritus  that  was 
swept  away  with  them. 

99  Mr.  Fairholme  says,  '  In  Jarrow  colliery,  the  muscle  beds,  or 
strata  containing  Sea  shells,  are  very  abundant.     I  saw  some  spe- 
cimens of  these  shells  in  the  Museum  at  Newcastle.     They  exactly 
resemble  those  muscles  found  in  the  blue  clay  reposing  on  the  chalk 
at  Pegwell  in  Kent.'    Fairh.  Gen.  View  of  the  Geol.  of  Scripture, 
p.  332. 
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the  coal  pits  near  Dalkeith,100  also  in  Leicestershire,101    LETTER 

VII 

and  in  the  lower  coal  series  of  Yorkshire.102  These 
facts  show  that  the  assertions  of  the  French  Geo- 
logists, on  this  point,  are  now  invalidated  by  the 
discoveries  which  have  occurred  since  they  thought 
and  wrote.103  In  this  way  Nature  corrects,  in  time, 
the  mistakes  of  her  earlier  investigators. 

It  is  also  a  very  important  circumstance,  that  in 
several  Coal  formations  large  trees  have  been  found, 
not  only  forming  the  roof  of  the  mineral,  as  at  Gos- 
forth,104  but  placed  in  a  position  perpendicular  to 


100  i  I  also  found  that  in  some  of  the  coal  pits  in  Scotland,  that  of 
the  Drum,  near  Dalkeith,  was  particularly  mentioned,  SEA  SHELLS 
as  large  as  oysters  are  frequently  found  in  the   roof  of  the  coal 
stratum,  as  if  they  had  been  stuck    into  the   clay   from   below.' 
Ib.  332. 

101  Mr.  Fairholme  mentions  the  '  impressions  of  fish   and  shells 
in  the  strata  of  Coal  in  Leicestershire/  as  proofs  that  *  the  forma- 
tion of  Coal  has  been  occasioned  by   terrestrial  vegetable   sub- 
stances, deposited  by  marine  action.'    p.  210. 

102  Mr.   F.  quotes  Mr.  John  Phillips'  important  paper  on  '  the 
Lower  Coal  Series  of  Yorkshire/  read  before  the   Philosophical 
Society  of  that  county  in  Oct.  1832,  In  this,  Mr.  P.  says,  '  this  coal 
seam  is  covered  by  a  roof,  unlike  that  of  any  other  coal  bed,  above 
the    Mountain  Limestone  in  the   British  islands  ;  for,  instead    of 
containing  only  the  remains  of  Plants,  or  Fresh-water  Shells,  it  is 
filled  with  a  considerable  diversity  of  MARINE  SHELLS  belonging  to 
the   genera  Pecten,    and  Ammonites:     and  in  one  locality   near 
Halifax,  specimens  of  Orthocera,  Ostrea  and  Scaly  fish,  have  been 
obtained  from  certain  nodular  argillo-calcareous  concretions  lying 
over  it.'     Fairholme,  p.  215. 

103  M.  Alex.  Brongniart  had  said,  '  no  shell ;  no  fish  of  an  origin 
purely  marine,  is  cited  in  the  Coal,  or  in  the  Coal-rocks,  properly 
so  called/  p.  280. . . .  *  Almost  all  naturalists  agree  on  this  important 
point/    Tabl.  des  Terrains,  p.  281.  Ed.  1829. 

104  '  In  the  Gosforth  Pit,  down  which  I  lately  went  a  depth  of 
190  fathoms  in  one  shaft,  the  deepest  now  in  the  kingdom,  I  found 
the  roof  of  the  main  Coal  stratum  to  be,  in  many  places,  entirely 
composed  of  trunks  of  trees  lying  in  every  direction,  and  of  very 
considerable  size/  Fairholme,  p.  332. 
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LETTER  the  direction  of  the  beds,  or  strata,  and  intersecting 
K— ^-1— '  several  of  these  of  various  kinds  of  thickness.103  An 
instance  of  this  kind  occurred  at  Dalkeith  ;106  and 
others  near  Newcastle ; lor  as  they  also  intersect  other 
strata  near  Aberdeen.108  But  the  most  important  fact 
of  this  sort,  which  has  been  hitherto  observed,  was 
the  fossil  tree  discovered  in  1830,  in  the  Cragleith 
stone  quarry.105  The  importance  of  this  fact  is,  that 
its  inclined  position,  passing  thro  nearly  a  dozen 
different  stratas  of  sandstone,  is  a  proof  that  this 
hard  rock  does  not  require  long  time  to  form  ;  and 
therefore  such  a  circumstance  clears  Geology  of  the 
extravagant  suppositions  that  have  been  made,  of 
the  immense  lapses  of  time  which  were  conjectured 
to  be  necessary  for  the  formation  of  our  consolidated 
rocks.  This  indication,  that  in  this  instance,  hard 
sandstone  rock  was  rapidly  formed  in  a  very  moderate 
period,  rationalizes  what  had  been  gratuitously  di- 
lated into  irrational  chronologies,  and  brings  the 
science  into  that  compatibility  with  the  Scriptural 

105  Fairholme  p.  328. 

106  '  In  a  colliery  near  Dalkeith,  which  I  lately  inspected,  I  found 
a  stem  of  nearly  two  feet  diameter,  proceeding  out  of  the  floor  of 
the  Coal  seam,  passing  through  the  coal  itself,  and  entering  the 
roof  above.     In  the  floor  and  in  the  roof  it  was  petrified ;  while  in 
passing  thro  the  coal  stratum,  it   had  become  one  mass  of  pure 
Coal/  Ib.  331. 

107  Mr.  Wood  has  described  and   figured  one  of  these,  in    the 
Transactions  of  the  Natural  Society  of  Northumberland.    Its  roots 
rested  in  the  shale  immediately  above  the  Coal  bed,  and  its  stem 
pierced  10  or  12  different  strata.' 

108  '  In  Cullel  Sand-quarry,  near  Aberdeen,  numbers  of  Trees  are 
found,  supposed  to  be  of  the  Palm  tribe  ;  and  often  intersecting  the 
strata  in  the  rock.'    Fairholme,  ib.  331. 

109  *  Its  total  length  was  above  60  feet,  and  at  an  angle  of  40°. 
It  intersected  10  or  12  different  strata  of  the  Sand-stone.  Its  diame- 
ter at  top  was  seven  inches.     Its  back  had  been  converted  into 
a  thin  coat  of  the  purest  and  finest  Coal.'    Fairholme,  p.  330. 
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notices  which  will  be  always  found  the  best  criterions    LETTER 

irTT 

of  the  truth  on  this  interesting  study.110 

The  extinction  of  the  gratuitous  idea,  that  the  thick 
beds  of  the  regular  strata  required  very  long  periods 
of  time  for  their  depositing,  will  be  a  great  emanci- 
pation of  the  Geological  mind,  and  destroy  a  pre- 
possession which  impedes  its  progress  toward  a  just 
and  lasting  system  of  our  Earth's  construction. 

10  Mr.  Fairholme  remarks  with  much  force  :  '  Such  an  example 
must  serve  at  once  to  show,  that  instead  of  thousands  or  millions  of 
years  for  such  deposits  of  Sand-stone  rock,  but  a  very  short  time 
must  have  been  occupied  in  the  formation  of  the  whole  of  this 
quarry ;  and  consequently  of  the  whole  Coal  formation  which  rests 
below  it.  The  Tree  could  not  possibly  have  remained  in  a  reclining 
posture,  if  only  held  by  a  few  of  the  strata  near  its  base  ;  nor 
could  it  have  been  long  exposed  with  its  top  protruding  in  air  or  in 
water.  A  few  days  of  the  agitated  and  turbid  waters  of  the  Deluge 
must  have  been  sufficient  for  the  formation  of  the  whole  bed  in 
which  it  is  now  found.'  Ib.  333. 
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LETTER    VIII. 

THE  CREATION  OF  THE  FISH  AND  WHALES  AND  OTHER 
MARINE  ANIMALS— THE  GENERAL  PRINCIPLES  OF  THEIR 
FORMATION  AND  PECULIAR  NATURE. 

LETTER    IN  the  Vegetable  Kingdom  we  have  surveyed  one 

VIII 

grand  division  and  display  of  organized  matter,  and 
of  that  living  principle  which  is  every  where  con- 
nected with  organization.  These  two  great  peculia- 
rities of  nature  are  never  separated.  There  is  no 
organization  without  the  principle  of  life.  There  is 
no  life  on  our  Earth  without  a  material  organization 
within  which  it  resides. 

From  the  Creations  which  we  have  described,  the 
Deity  proceeded  to  the  formation  of  a  very  different 
description  of  material  organization,  and  with  a  living 
principle  of  qualities  much  superior  to  any  which 
appear  in  Plants.  This  other  grand  division  of  life 
and  organization  is  that  which  constitutes  the  Animal 
Kingdom.  If  we  consider  the  mediums  in  which  they 
reside,  we  should  distinguish  this  Order  of  beings 
into  three  general  classes — the  Animals  of  the  waters, 
those  of  the  air,  and  those  which  inhabit  more  im- 
mediately the  land.  But  their  respective  forms  and 
habits  lead  us  to  minuter  divisions  than  these.  Be- 
,  sides  the  Fish,  Birds,  and  Quadrupeds,  we  also  find 
Insects  frequenting  the  air,  and  Reptiles  and  Worms 
the  earth ;  and  others,  the  amphibious  class,  which 
are  alternately  both  on  land  and  in  water.  Linnaeus 
made  an  artificial  classification,  which  has  since  been 
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considerably  altered  by  others.      The  Crustaceous    LETTER 
animals  have  been  separated  from  his  Insects ;  and 
the  Testaceous  ones  from  his  Worms.    The  Molluscse 
and  Infusoria  have  also  received  a  more  distinct  con- 
sideration,  and  a  different  arrangement.     All  these 
form  together  another  vast  and  multifarious  evolu- 
tion and  portraiture  of  the  Divine  Mind,  to  the  con- 
templation of  its  intelligent  creatures.   But  altho  very 
diversified  in  external  figures,  and  in  their  habits,  yet 
they  are  all  linked  together  by  very  close  analogies 
of  system,  qualities,  faculties,  and  living  principle. 
They  all  display  relations  to  each  other,  and  organical 
and  instinctive  affinities  and  similarities,  which  entitle 
them  to  be  considered  as  one  grand  kingdom  of  orga- 
nized life,  originating  from  the  same  Designer  and 
Creator ;  associated  in  many  points  with  His  Vege- 
table system  of  it,  tho  clearly   separated  by  their 
sentient  and  other  superiorities.      Thus  the  living 
organizations  of  earthly  nature  are  in  two  distinct  * 
compartments.   One  of  these,  the  Botanical,  has  been 
considered  in  some  detail,  because  it  represents  to  us 
the  principle  of  life  in  the  lowest  degree  of  faculties 
and  force,  without  apparent  sense  or  thought,  and 
acting  on  principles  and  to  effects  very  dissimilar  in 
many  essential  points  to  those  of  the  animated  races, 
amid  all  its  analogies  with  them  in  others.     But  Ani-( 
mals  are  more  immediately  linked  together  in  all  their 
functions  and  properties.  Of  these,  the  Aquatic  tribes 
are  the  most  peculiar,  least  known,  and  most  fully 
separated  from  the  rest ;  and  will  therefore  be  con- 
sidered in  these  Letters  rather  more  at  large  than  the 
other  Orders  of  the  Animal  Kingdom.     But  of  each 
of  these,  we  will  endeavour  to  select  such  facts  as 
will   indicate  the  Divine  system  and  object  in  their  ' 
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LETTER    production,  and  as  will  contribute  perhaps  to  throw 
« — ._ t  some  light  on  the  nature  and  distinctions  of  that 
living  principle,  which  has  been  appointed  to  accom- 
pany both  the  kingdoms  of  organic  being.1 

The  new  system  of  Creation  which  is  exemplified 
in  the  Animal  world  was  begun  on  the  fifth  day,  in 
the  production  of  the  Fishes  and  the  Birds.  The 
order  for  their  appearance  is  thus  expressed  : 

And  ELOHIM  said,  '  Let  the  waters  bring  forth 
abundantly  the  moving  creature  that  hath  life,  and 
fowl  that  may  fly  above  the  earth  in  the  open  firma- 
ment of  heaven.'2 

Thus  the  two  earliest  classes  of  animated  beings 
were  those  that  were  to  inhabit  the  two  fluid  mediums 
on  our  globe  ;  the  water  and  the  air ;  both  of  which 
are  compounded  substances — specific  compositions  of 
oxygen,  with  different  additions.  Water,  is  the  com- 
bination of  oxygen  with  hydrogen  :  the  atmosphere,  is 
its  union  with  azote.  But  neither  of  these  result  from 
a  promiscuous  mixture  of  their  component  parts.  One 
definite  proportion  of  oxygen  with  one  fixed  portion 
of  hydrogen  will  alone  produce  water.3  Another 
proportion  of  oxygen  with  a  determined  quantity  of 
azote,  is  requisite  for  the  formation  of  the  air  which 

1  '  Animals  enjoy  sensation  by  means  of  a  living  organization, 
animated  by  a  medullary  substance ;    perception  by  nerves  ;  and 
motion  by  the  exertion  of  the  will.     They  have  members  for  the 
different  purposes  of  life,  organs  for  their  different  senses,  and 
faculties  or  powers  for  the  application  of  their  different  perceptions. 
They  all  originate  from  an  egg/    Turt.  Linnaeus,  v.  1,  p.  4. 

2  Gen.  ch.  1,  ver.  20. 

3  Dr.  Thompson  considers  Water  to  be  a  compound  of  one  atom 
oxygen,  and  one  atom  hydrogen  ;  (Inorg.  Chem.  v.  1,  pp.  11.  58.)  ; 
or  one  volume  of  oxygen  to  two  volumes  of  hydrogen  ;  or,  if  esti- 
mated by  weight,  eight  of  oxygen  to  one  of  hydrogen.  Ib.  99.    The 
weight  of  a  cubic  inch  of  water  is  252  grains,  at  the  temperature 
of  60.     Ib.  103. 
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we  and  all  earthly  animals  respire.4  Any  other  pro- 
portions  of  either  will  make  very  different  substances. 
The  two  elements  are  therefore  as  chosen,  appointed, 
and  specific  things,  as  the  creatures  are  that  inhabit 
them;  and  these  creatures  have  been  deliberately 
formed  with  exact  adaptitude  to  the  properties  of  the 
several  mediums  they  were  to  live  in.  Nothing  can 
more  strongly  indicate  a  reasoned  Creation.5 

FISHES,  like  Vegetables,  are  in  several  natural 
tribes,  very  distinguishable  from  each  other,  altho 
all  residing  in  the  watery  element :  but  this  element, 
so  uniform  in  its  general  qualities,  has  yet  several 
peculiar  divisions ;  as  in  rivers,  lakes,  marshes,  and 
seas.  Its  greatest  distinction  is  that  of  Salt  water  in 
its  oceanic  diffusions,  and  of  Fresh  water  in  its  ter- 
restrial distributions ;  and  some  of  the  fish  are  appro- 
priated to  each  of  these.  It  is  however  a  prevailing 

4  The  same  intelligent  Chemist  exhibits  Air  as  containing  one- 
fifth  of  oxygen,  and  four-fifths  of  azotic  gas,  or  nitrogen.  '  The  mean 
of  ten  experiments,  in  which  I  removed  the  oxygen  from  common 
air  by  means   of  phosphorus,  gave  me  a  mixture  of  oxygen  20  ; 
azotic  gas  80=100.     This  result  was  confirmed  by  decomposing 
common  air  by  means  of  hydrogen  gas.'  Thorn.  Inorg.  Chem.  p.  57, 
Ed.  1831. 

5  Every  thing,  even  in  the  Mineral  World,  appears  to  be  a  spe- 
cific and  determinate  creation.  '  The  opinion  at  present  entertained 
by  Chemists  in  general,  is,  that  simple  substances  are  aggregates  of 
very  minute  particles,  incapable  of  farther  diminution,  and  there- 
fore called  atoms/ '  They  always  combine  with  each  other  in 

definite  proportions/ '  Matter  is  not  infinitely  divisible.     Its 

ultimate  particles  consist  of  atoms  incapable  of  any  further  division 

or  diminution/ '  Notwithstanding  their  extreme  minuteness, 

each  of  them  has  a  specific  weight/  Thomp.  In.  Ch.  3-9.     His  ob- 
servations show  that  every  substance  is  a  definite  composition  of  a 
fixed  proportion  of  its  constituent  particles.     For  each  substance  to 
be,  this  proportion  must  not  alter,  as  any  other  makes  a  different 
thing.     The  permanent  continuance  of  each  is  therefore  a  lasting 
evidence    of  their  intended,  chosen,  and   appointed   and  specific 
creation. 

S  2 
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LETTER  opinion,  that  most,  if  not  all,  of  the  fresh-water  fish 
*> — «^—*  originated  in  the  sea ;  and  it  is  certain  that  many 
which  are  inhabitants  of  the  ocean,  pass  from  it  into 
the  rivers  of  the  land,  to  breed  and  deposit  their 
young ;  and  thus  show  themselves  to  be  capable  of 
living  alternately  in  each.6 

By  the  Linnsean  system,  as  revised  by  Gmelin, 
the  whole  Fish  world  has  been  arranged  into  six 
principal  orders,  subdivided  into  several  tribes.7 
Four  of  these  are  marked  by  the  position  of  their 
ventral  fins,  and  two  by  their  gills.8  This  is  an  arti- 

6  A  paper  was  read  in  April  1793,  at  the  Academy  of  Sciences  at 
Paris,  to  show  that  all  fishes  had  a  marine  origin,  and  that  in  the 
great  irruption  of  the  waters  the  fishes  of  the  sea  were  left  in  rivers, 
lakes  and  ponds  ;  where  such  as  could  bear  the  transition  and  sur- 
vived, propagated  and  left  in  them  the  fresh-water  species  now 

known.  Lit.  Gaz.  No.  691 It  has  been  lately  ascertained  that 

Fish  will  live  in  wine,  but  not  so  long  as  in  water,  yet  much  longer 
than  in  air.     Bull.  Un.  1830,  p.  39. 

7  Order  i.  Apodal,  without  ventral  fins.  II.  Jugular,  with  ventral 
fins  before  the  pectoral  ones.    in.  Thoracic,  the  ventral  under  the 
pectoral,  iv.  Abdominal,  the  same  behind  the  pectoral.     The  gills 
of  these  have  bony  rays.     The  two  next  Orders  differ  as  to  these. 
v.  Branchiostegous,  with   gills  destitute  of  bony  rays.     vi.  Chon- 
dropterygious,  with  cartilaginous  rays.     Linnaeus  Syst.     Turton,  1, 
p.  701.     These  six  Orders  comprehend  71  genera,  of  which  875  spe- 
cies are  enumerated  by  Dr.  Turton  in  his  English  edition  of  1806. 
Others  have  since  been  added. 

8  The  1st  Order  chiefly  comprises  the  Eel,  Gymnotus,  and  Sword- 
fish  tribes,  in  12  genera,  and  40  species.    The  2d,  the  Cod,  Haddock, 
Whiting,  Ling,  Hake,  and  Burbot,  in  6  genera  and  52  species.    The 
3d,  the  Remora,  John  Doree,  the  King  fish,  Turbot,  and  other  flat 
fish.     Perch,  Stickleback,  Mackarel,  and  Gurnard,  in  21  genera, 
and  425  species.     The  4th,  the  Salmon,  Trout,  Smelt,  Pike,  Mullet, 
Herring,  Carp,  and  Flying  Fish,  in  16  genera  and  202  species.    The 
5th,   the  Sun-fish,  the  Pipe-fish,  the  Sucker,  and  several  .Indian, 
Egyptian,  and  Chinese  ones,  with  others  in  the  Pacific  and  American 
Seas,  in  10  genera  and  84  species.    The  6th,  the  Sturgeon,  Shark, 

Ray,  and  Lamprey,  in  7  genera  and  70  species.    T.  Linn,  ib 

Pliny  had  observed  and  enumerates  176  kinds.  L.  32,  c.ll.  .  .  ,We 
have  now  nearly  900  species  distinctly  discriminated. 
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ficial  classification,  but  it  is  a  convenient  one,  and 
sufficiently  answers  its  author's  great  end,  of  esta- 
blishing a  precise  and  applicable  nomenclature,  that 
could  be  generally  adopted,  and  easily  referred  and 
added  to.9 

But  besides  all  the  tribes  which  Linnaeus  places 
under  his  Order  of  Fish,  the  inhabitants  of  the  waters 
include  also  the  Crustaceous  and  Testaceous  genera, 
and  the  Mollusca ;  as  also  the  Seal  and  Morse  tribes, 
and  that  of  the  Whales,  or  Cetaceous  animals.  The 
latter  are  specifically  mentioned  by  Moses,  in  addi- 
tion to  his  general  notice  of  all  that  move  in  the 
waters : 

*  And  ELOHIM  created  great  whales,  and  every  living 
creature  that  moveth,  which  the  waters  brought  forth 
abundantly,  after  their  kind :  and  Elohim  saw  that  it 
was  good.' 10 

The  Whales,  or  Cetaceous  genera,  are  so  distin- 
guished in  nature  from  the  rest,  by  their  analogies  to 
land  animals  ;  by  suckling  their  young  at  the  breast ; 
by  having  warm  red  blood ;  and  by  a  heart  with 
two  auricles  and  two  ventricles,  to  propel  this  essen- 
tial fluid,  and  by  other  peculiar  properties  ;  that  Lin- 
naeus has  separated  from  his  Fish  tribes,  and  classed 
them  among  his  Mammalia  Order,  with  Quadrupeds, 
Simia,  and  Man.11  Naturalists  will  not  now  allow 

9  Willughby,  following  Aristotle,  and  improving  upon  him,  dis- 
tinguished the  Fish  into  three  natural  Orders,  the  Cetaceous,  the 

Cartilaginous,  and  the  Spinous.  Hist.  Fish This  is  a  just  division 

as  far  as  it  extends  ;  but  the  minuteness,  augmentation,  and  accuracy 
of  modern  knowlege  require  a  larger  arrangement,  and  more  precise 
discriminations. 

10  Gen.  ch.l,  ver.21. 

11  They  have  two  teats ;    are  gravid  nine  or  ten  months  ;  bring 
forth  usually  one ;  rarely  two  young.     They  have  spiracles  on  the 
fore  part  of  the  skull  and  pectoral  fins,  but  no  ventral  or  anal  ones. 

S  3  The 
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LETTER  them  to  be  called  fishes.  It  was  therefore  correct  in 
Moses  to  give  them  a  distinct  specification. 

Water  differs  from  air  in  being  810  times  heavier.12 
But  sea  water,  containing  in  it  a  solution  of  chloride 
of  sodium,  has  still  greater  gravity.13  Fish  have 
therefore,  in  all  their  motions,  to  force  themselves 
thro  an  element  that  is  nearly  900  times  heavier,  and, 
as  such,  more  resisting  and  repellent  to  them  than 
the  air  is  to  birds.  This  greater  gravity  assists  their 
suspension,  but  impedes  their  motivity ;  just  as  the 
vastly  superior  lightness  of  air  facilitates  the  flight 
of  birds,  but  gives  no  aid  to  their  floating  in  it.  Thus 
neither  could  exist  in  their  respective  elements  with- 
out a  peculiar  provision  adapted  to  each,  in  their 
muscular  composition  and  nicely  suited  powers. 

The  suspension  of  fishes  in  water;  their  power  of 
floating  in  it  without  sinking  prone  from  its  surface 
to  the  bottom,  like  a  stone,  arises  from  the  great  fact, 
that  their  bodies  are  so  made  as  to  be  of  an  equili- 
brium of  weight  with  it.  All  swimming  animals  are 
sustained  by  the  water ;  and  the  principle  of  their 

The  nostrils  are  flexuous,  and  on  the  fore  part  of  the  head.  Linn. 

Syst.  1,  p.  127 The  Balasna,    or  Common  Whale,  suckles  its 

young,  and  takes  care  of  them  with  great  affection.  The  eyes  are 
a  little  larger  than  those  of  an  Ox.  It  has  ears.  Tho  so  large,  it  is 
very  shy  and  timid.  The  tongue,  of  one  kind,  resembles  that  of  an 
Ox  in  figure.  Kerr's  Linnaeus,  p.  357,  8.  .  .  .They  breathe  the  air  by 
real  lungs.  They  have  moveable  eyelids  and  true  bones,  and  can 
utter  loud  sounds,  which  no  other  fish  can  do. 

12  '  At  the  temperature  of  60°,  and  when  the  barometer  stands  at 
thirty  inches,  water  is  810,734  times  heavier  than  air/  Thomp.  Inorg. 
Ch.  1,  p.  103. 

13  This  salt  is  '  usually  called  common,  or  sea,  or  rock  salt,  and 
by  the  French  chemists,  muriate  of  soda.    Vast  beds  of  it  exist  in  the 
new  red  sandstone  formation ;  and  sea  water  contains  about  3'5  per 
cent  of  it,  from  which  it  is  easily  procured  by  evaporating  that  liquid/ 
Thomp.  ib.  v.2,  p.  811. 
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being  so  is,  that  they  have  been  created  to  be  rather  LETTER 
lighter  than  this  fluid,  or  not  heavier.14  All  fishes —  * — v_l-> 
all  that  inhabit  the  waters,  except  the  Crustaceous 
and  Testaceous  animals,  are  of  the  same  specific 
gravity  as  the  fluid  they  live  in ; 15  and  hence  they 
float  in  it,  and  are  sustained  by  it.16  If  we  were  to 
select  one  marking  instance  of  the  great  exertion  of 
intellect  which  must  have  accompanied  Creation,  a 
more  impressive  one  could  scarcely  be  adduced  than 
the  adapted  formation  of  every  fish's  body  to  the 
gravity  of  its  watery  abode.  If  all  fishes  had  been 
of  one  weight,  one  effort  of  thought  and  contrivance 
would  have  been  sufficient  to  have  enabled  all  to 
swim ;  but  every  species  of  fish — almost  every  indi- 
vidual of  each  species — differs  in  its  weight  and  size 
from  every  other ;  all  the  inhabitants  of  the  water 
thus  vary,  from  the  little  Tittlebat  of  our  school-boy 
walk  and  play  day,  to  the  mighty  and  super-ele- 
phantic  Whale,  which,  tho  classed  apart  from  the 
fish,  yet  swims  on  the  same  principle  that  they  do.ir 
A  minute  calculation  must  therefore  have  been  made, 
in  the  original  construction  of  each  particular  fish 
that  so  varies,  in  order  that  the  amount  of  its  com- 
ponent particles,  and  the  disposition  and  expansion 
of  its  figured  dimensions,  might  in  every  one  be 
exactly  such,  as  to  have  the  same  specific  weight  with 


14  Borelli  de  Motu  Anim.  c.23,  p.  246,  9.  15  Ib.  247. 

16  Galileo  says  he  illustrated  this  by  putting  some  saltwater  at  the 
bottom  of  a  vessel,  and  by  introducing  upon  that  a  stratum  of  fresh 
water,  and  then  placing  a  ball  of  wax  adapted  to  the  weight  of  the 
sea  water  in  the  middle  of  the  two.    Whether  this  was  pushed  up  or 
down,  it  always  returned  to  the  centre  or  top  of  the  salt  water,  with 
which  its  gravity  corresponded.     Gal.  Mechan.  Dial.  p.  63. 

17  '  A  whale,  tho  as  I  have  heard,  as  big  as  ten  elephants,  can  yet 
sustain  itself  in  the  water.'    Galileo,  p.  116. 

S  4 
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LETTER  that  space  of  water  which  its  bulk  would  occupy.18 
.__^_>  Unless  this  space  and  bulk  were  in  every  instance 
precisely  adapted  to  each  other,  not  one  fish  would 
swim.  Yet  all  but  the  flat  fish  are  ever  floating  and 
moving  as  they  please,  always  suspended  and  sup- 
ported, when  they  chuse  to  be  so.  How  surprisingly 
numerous  must  have  been  both  the  arithmetical  and 
the  mechanical  computations ! 

But  the  creative  skill  and  providing  care  were 
not  confined  to  this  equalization  of  space  and  bulk. 
Something  more  was  requisite,  and  has  been  per- 
formed. The  water  itself  differs  in  its  gravity  and  cir- 
cumstances. The  sea  water  is  heavier  than  the  lake, 
and  river,  and  pond;  and  varies  in  itself,  in  this  re- 
spect, from  many  causes.  Yet,  as  Galileo  remarked, 
the  fish  float  and  swim  alike  amid  this  diversity.19 
He  found  that  this  is  accomplished  by  their  being 
universally  provided  with  an  organical  function,  by 
whose  instrumentality  they  can  and  do,  themselves, 
modify  and  adapt  their  own  gravity  to  every  tem- 
porary variation  of  the  fluid  they  are  in.  This  gift 
of  their  Maker's  foresight  is  the  little  bladder  in  the 
middle  of  their  body,  which  contains  air,  and  which 
they  can  contract  or  expand  as  they  please.20  [f  the 

18  '  Have  you  not  observed  that  fishes,  as  often  as  they  chuse, 
remain  motionless  under  the  water,  so  that  they  neither  descend  to 
the  bottom,  nor  rise  to  the  top?    This  shows  that  their  bodies  are 
equal  in  gravity  to  the  water.     The  bones  are  heavier,  but   their 
other  matter  is  lighter.'    Galileo,  p  117. 

19  '  Fishes  preserve  their  equilibrium  at  their  will,  not  only  with 
one  species  of  water,  but  also  with  those  which  notoriously  differ ; 
whether  it  be  naturally  or  accidentally  turbid  or  salt,  which  makes 
no  small  difference/    Galil.M.  Dial.  p.  62. 

510  '  Yet  they  keep  their  equilibrium,  so  that  they  can  remain  in 
every  place  without  the  smallest  motion  ;  and  they  effect  this,  I  think, 
by  that  instrument  which  nature  has  granted  them  for  this  purpose 
— a  little  bladder,  which  they  have  within  them,  by  emitting  from  it, 

according 
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water  become  lighter  than  their  bodies,  they  distend  LETTER 
this  vesicle  and  their  own  bulk,  by  rarefying  or  in- 
creasing the  air  within  it ;  and  thus  maintain  their 
equilibrium  with  it.  If  the  fluid  be  heavier,  which 
•would  throw  them  out  of  it,  they  empty  and  contract 
this  organ  accordingly,  and  so  keep  within  it,  or 
sink  lower,  if  they  desire  a  greater  depth.  What  a 
demonstration  of  the  animal's  volition  and  practical 
judgment,  and  of  its  Creator's  adapting  foresight  !21 

That  it  is  this  air  bladder  which  maintains  and 
adapts  their  specific  gravity,  is  proved  by  the  facts, 
that  if  this  be  burst,  they  sink;  and  that  the  Soles  and 
flat  fish,  which  live  at  the  bottom  of  the  water,  have 
not  this  vesicle.22  To  be  able  to  move  thro  an  element 
that  resists  their  progress  nearly  900  times  more  than 
the  air  obstructs  our  walking  motions,  their  head  has 

according  to  their  situation,  some  part  of  the  air  which  it  contains/ 
Galileo,  p.  63. 

al  Borelli  has  enlarged  on  the  circumstances  noticed  by  Galileo. 
*  Fishes  are  equal  to  the  water  in  specific  gravity.  Hence  they  are 
better  and  easier  sustained  by  it,  than  we  are  by  the  hardness  of  the 
earth  on  which  we  tread.  They  have  not  the  fatigue  of  supporting 
their  own  weight,  as  we  have  ;  need  no  feet,  like  quadrupeds  and 
fowls,  and  find  no  lassitude  from  standing.  Hence  they  can  be  of  a 
greater  vastness  than  any  land  animal.'  Borelli  de  Motu,  p.  251. 

'  But  such  an  uniformity  between  the  gravity  of  the  fish  and  the 
density  of  the  water  could  not  be  long  nor  every  where  preserved, 
because  fishes  themselves  become  heavier  from  eating  and  lighter 
from  their  transpiration  and  discharges  ;  and  water,  by  the  mixtures 
of  salts,  disturbance  of  its  waves,  the  superambient  cold  and  absence 
of  the  sun's  rays,  is  condensed  and  made  heavier — as  the  mingling 
of  fresh  water,  subterraneous  heat,  and  other  causes,  lessens  its 
weight.  Therefore,  parental  nature  has  bestowed  on  Fish  a  mecha- 
nical artificium,  by  which  every  inequality  of  their  specific  weight 
can  be  easily  reduced  to  the  precise  equilibrium  required.'  Ib.  p.  252. 

22  Borelli,  p.  251.  A  fish  in  a  vessel  was  placed  under  an  air-pump  ; 
its  bladder  burst  as  the  air  was  exhausted  ;  it  sank  immediately,  and 
could  not  rise  again,  but  from  that  time,  crawling  like  a  serpent, 
moved  along  the  bottom.  Ib. 
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LETTER  been  so  shaped  as  to  divide  the  water  with  ease  and 
' — ^-1— »  safety.  The  body  is  made  long  and  slender,  to  increase 
the  facility,  and  is  covered  with  an  unctuous  skin,  or 
scales,  which  prevent  all  friction,  and  has  that  degree 
of  sphericity  which  averts  all  ill  effects  from  the  im- 
mense pressure  of  the  waters  that  are  above  it.  They 
likewise  have  a  combined  power  and  flexibility  in 
their  muscular  tail,  which,  by  striking  backwards 
against  the  water,  gives  them  whatever  projectility 
they  desire,  and  continues  it  as  long  as  they  move  it 
to  and  fro.23  By  this  tail,  they  impel  themselves  for- 
ward, as  the  bird  does  by  its  wings ;  and  that  it  may 
have  the  constitutional  and  habitual  ability  of  doing 
so,  it  is  made  to  have  the  largest  muscle  of  a  fish's 
body.24  Its  necessary  fulness  and  size  for  this  pur- 
pose cause  the  animal's  centre  of  gravity  to  be  in  its 
back,  which  would  therefore  always  turn  its  belly 
upwards,  but  for  the  counteracting  force  of  its  ventral 
fins.  These  are  its  provided  instruments  for  keeping 
it  in  its  right  and  regular  position.25  So  admirably 


23  *  The  instrument  by  which  fishes  swim,  is  their  tail.     They  are 
not  impelled  by  their  side  fins.     As  often  as  their  tail  is  brandished, 
they  glide  swiftly  through  the  waters  ;  its  bending  and  vibrations 
are  therefore  the  true  causes  of  their  movement/  Borelli,  257,  8.  .  . 
Ray  remarks  the  same  fact,  and  adds,  that  when  they  dart  like  an 
arrow  from  a  bow,  their  fins  are  held  close  to  their  bodies,  that  they 
may  not  retard  the  motion/  Ray's  Wisd.  p.  151. 

24  Borelli,  p.  257.     '  As  it  was  thought  that  fish  impelled  them- 
selves by  their  fins,  I  cut  off"  the  fins  of  a  living  fish,  and  found  it  to 
be  carried  with  its  usual  swiftness,  in  all  directions,  just  as  before/ 
Ib.  250. 

25  '  To  know  this,  I  cnt  off  the  ventral  fins  of  a  living  fish,  and 
put  it  back  into  the  pond.     It  then  rolled  from  right  to  left  like  a 
drunken  man,  and  could  not  keep  an  upright  position/    Borelli, 
p.  257.  .  .  .1  am  sorry  to  observe  that  he  calls  this  a  jucundum  spec- 
taculum.     To  him  it  might  be  an  amusement ;  to  the  fish,  it  could 
but  be  a  species  of  sentient  misery. 
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has  the  structure  of  this  class  of  animated  bodies  LETTER 
been  adapted  to  the  artificial  and  compound  medium 
in  which  they  live.  The  water  having  been  the  first 
created,  its  appointed  inhabitants  were  framed  so  as 
to  suit  exactly  all  its  properties,  and  to  derive  from 
these  a  comfortable  existence.26  Even  the  faculty  of 
seeing,  which  they  have  in  common  with  other  ani- 
mals, has  been  specially  modified  from  its  general 
form  into  a  peculiarity  adapted  to  their  native  ele- 
ment.27 Their  mode  of  breathing,  or  of  inspiring  that 
air  which  is  as  essential  to  them  as  to  every  land 
animal,  is  also,  with  an  admirable  ingenuity,  suited 
to  the  watery  fluid  they  live  in.  This  has  always 
some  air  intermingled  with  its  particles ;  and  the 
winds  and  storms  are  always  supplying  it  with  new 
additions.  No  portion  of  the  water  is  without  air  in 
its  natural  state;  and  fishes  are  so  framed  as  to  require 
no  more  than  it  thus  contains,  and  are  provided  with 

26  '  The  bodies  of  all  are  the  best  contrived  and  suited  to  that 
place  and  business  in  the  waters  which  is  proper  for  them.     Their 
bodies  are  clothed  and  guarded  in  the  best  manner  with  scales  or 
shells,  suitable  to  the  place  they  are  to  reside  in,  the  dangers  they 
may  be  there  exposed  to,  and  the  motion  and  business  they  have 
to  perform.     Their  centre  of  gravity,  of  great  consideration  in  that 
fluid  element,  is  always  placed  in  the  fittest  part  of  their  body.    The 
shape  of  their  bodies,  especially  of  the  more  swift,  is  the  most  com- 
modious for  making  way  through  the  waters,  and  most  agreeable  to 
geometrical  rules'     Derham,  Phys.  Theol.  L.  9.  p.  412. .  .  .In  some, 
the  scales  are  so  hard  that  they  will  strike  fire  with  steel.     This  is 
the  case  with  the  Gar  fish  and  another  in  the  Ohio  ;  both  are  of  the 
fiercer  kind  offish.     Flint,  Geog.  App.  p.  83. 

27  '  A  protuberant  eye  would  have  been  inconvenient  for  fishes, 
by  hindering  their  motion  in  a  medium  so  dense  as  water,  or  by 
brushing  thro  its  thickness  would  have  been  prejudiced.   Therefore 
their  cornea  is  flat.     To  make  amends  for  this,  and  to  suit  the  dif- 
ferent refraction  which  water  has  from  that  of  air,  the  Wise  Con- 
triver has  made  the  crystalline  spherical  in  fishes,  which,  in  animals, 
is  lenticular  and  more  flat.'    Derham,  Ph.  Th.  413. 
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LETTER  p-ills  to  extract  from  it,  or  with  interior  functions  to 


\   1  1  I 

^-Lj  decompose  from  it,  all  that  they  require.  This  pro- 
cess has  been  made  as  easy  to  them  as  breathing  to 
us.  We  merely  expand  and  contract  our  chest  by  the 
action  of  the  abdominal  muscle  of  the  diaphragm  ; 
and  they  have  only  to  take  in  water  with  their  mouths, 
and  to  eject  it  by  the  gills.  Their  interior  functions 
separate  and  retain  the  accompanying  air,  and  this  is 
sufficient  for  their  effective  vitality.28  They  have  no 
eyelids,  neck,  arm,  legs,  or  external  ear  ;  but  they 
have,  like  birds  and  cats,  a  nictitating  membrane  to 
draw  over  their  eyes,  when  necessary  ;  and  they  have 
an  internal  mechanism  for  hearing,  specifically  fitted 
to  the  medium  they  dwell  in.  They  need,  like  our- 
selves, a  certain  portion  of  oxygen  gas,  and  they 
have  some  unknown  power  of  increasing  this,  ac- 
cording to  their  distance  from  the  superincumbent 
atmosphere.29  A  very  kind  attention  to  their  comfort 
appears  in  the  circumstance,  that  their  natural  tem- 
perature is  made  to  be  a  little  above  that  of  the  fluid 
they  inhabit,  so  that  there  is  never  a  greater  differ- 
ence than  two  or  three  degrees.  This  benevolent 
provision  secures  them  from  the  sensation  of  cold, 
which  they  would  otherwise  have  suffered  from.30 

28  Both  Pliny  (1.9,  c.  7,)  and  Galen  (1.6,  c.  9,)  show  '  that  they 
knew  that  fish  respired  by  their  gills  ;  tho  Aristotle,  as  the  first 
remarks,  had  doubted  it. 

29  Biot  has  found,  from  his  experiments,  that  the  proportion  of 
oxygen  in  the  air  bladder  increases  with  the  depth  of  the  water  in 
which  the  fish  usually  lives  ;  from  a  small  quantity,  up  to  87  per 
cent.    Mem.  d'Arcueil,  v.  1.  p.  252. 

30  Brussonet  ascertained  the  temperature  of  a  fish  to  be  from  f  to 
J  a  degree  higher  than  that  of  the  water  they  lived  in.     Mem.  Ac. 
1785,  p.  191  .....  M.Despretz  found  a  Carp's  to  be  53°  in  water  (hat 
was  at  that  time  51°.    4  Ed.  J.  Sc.  vol.  4.  p.  185.  .  .  .Bostock's  Phys. 
v.  2.  p.  247. 
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Fishes  have  been  made  to  differ  in  size,  according    LETTER 
to  their  species  ;  and  they  are  of  all  sizes  and  weights,    « — ^J— » 
from   the  Minnow   to  the  Shark.     This  latter  takes 
the  lead   in   dimensions,  as  it  is  from   one  to  four 
thousand   pounds    in    mass,    and    sometimes    thirty 
feet  long.31     Others  are  of  great  bulk  without  much 
length.32    But  in  their  general  nature,  the  other  kinds 

O  O  ' 

are  under  a  hundred  pounds  Few  reach  to  fifty, 
and  most  are  under  twenty.33  In  length,  there 
are  not  many  above  twenty  feet.34  Few  attain  ten 

31  Turt.  Linneus,  v.  1.  p.  914.     '  The  White  Shark,  Carcharias, 
is  stated  to  be  the  most  voracious  of  all  animals — It  often  seizes  on 
every  thing  which  comes  in  its  way,  even  on  its  own  tribe,  and  has 
been  known  to  swallow  a  man  whole.'     Of  the  Lophius  Maximus 
or  Sea  Devil,  a  Gentleman  writes,  *  I  have  often  seen  this  in  Port 
Royal  Harbour.     It  frequently  weighs  3,000  Ibs.'    Un.  Serv.  Journ. 
1833,  p.  62. 

32  The  oblong  Sunfish,  which  inhabits  both  the  European  and 
Mediterranean  Seas,  tho  but  half  a  foot  in  length,  yet  is  of  400  or 
500  Ibs.  weight.  It  appears  like  a  fish  cut  off  in  the  middle.  T.  Linn. 

892 The  Rai  Aquila,  chiefly  in  the  Mediterranean,  grows  to 

300 Ibs.  p.  92T.  . .  .The  Halibut,  Hippoglossus,  in  the  European  and 
Mediterranean  Seas,  frequently  reaches  400  Ibs. ;  the  flesh  fat  and 
coarse,  p.  762.     The  Glanis,  of  the  Silurus  class,  sometimes  weighs 
300  Ibs.  and  its  flesh  is  good.  p.  840. 

33  The  Turbot  weighs  sometimes  30  Ibs.  and  the  common  Eel  and 
Torpedo  20  Ibs. :  as  the  Plaice  will  reach  to  16  Ibs.  and  the  Flounder 
to  6  Ibs.  T.  Linn.     But  these  are  not  their  ordinary  sizes.     Yet 
Capt.  Franklin  found  common  Trout  in  some  of  the  lakes  of  the 
Cree  Indians  upwards  of  60  Ibs. ;  at  Beaver  Lake,  30  Ibs.  was  no 
uncommon  size.     Journ.  p.  93. 

34  The  Sword  Grampus,  Orca,  in  the  European  and  Atlantic  Seas, 
is  24  feet  long  and  12  feet  broad.  It  attacks  and  fastens  on  Whales, 
and  often  destroys  them.    T.  Linn.  130.     The  Sword  Fish,  Gladius, 
in  the   European  and  Mediterranean  Seas,  grows  to  20  feet  long, 
and  is  very  active.    Ib.  p.  716.     The  Wolf  Fish,   Lupus,  a  very 
ravenous  and  fierce  fish  in  the  Northern  Seas,  grows  to  15  feet ; 
the  flesh  is  good,  but  not  often  eaten,  p.  713.     The  fine  blue  Shark, 
that  is  in  almost  every  sea,  varies  from  3  feet  to  14  feet ;  fierce  and 
rapacious,  especially  in  warm  climates,  p.  919.     The  Scrofa  Scor- 
poana,  a  voracious  fish,  is  from  3  to  4  yards  long;  its  flesh  is  eaten 
in  Italy.  756. 
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LETTER   feet      The  largest  number  are  less  than  three  ;  and 

* — ,— »  most,  not  even  half  that  size. 

The  ocean  pervades  and  surrounds  the  whole 
Globe,  and  is  so  permeable  to  that  projectile  force 
which  the  Fishes  have  been  constructed  to  exert 
without  fatigue,  that  these  animals  have  facilities 
for  rambling  as  they  like,  which  no  others  possess. 
But,  notwithstanding  their  native  power,  several 
prefer  particular  localities.36  Some  wander  to  great 
distances.37  Others  are  confined  to  inland  seas  and 
lakes.38  But  the  greater  part  move  freely  and  vari- 
ously thro  all  the  divisions  of  the  oceanic  diffusion, 
and  especially  those  which  sail  in  large  shoals,  or 

35  The  Thunny,Thyimus,  is  from  2  to  10  feet.  p.  825.  The  Salmon 
will  grow  to  6  feet.  p.  846.  The  Pike  varies  from  1  foot  to  8  feet, 
and  grows  very  rapidly,  p.  860.  The  Carp  will  also  reach  4  feet. 
p.  873.  The  common  Perch  to  2  ;  but  the  Lucio-perca  to  4  feet. 
p.  810.  The  Frog-fish,  Piscatorius,  attains  7  feet.  p.  909.  The 
Spotted  Dog-fish,  4  feet.  p.  915.  The  beautiful  King-fish,  on  the 
Coast  of  Normandy,  is  sometimes  3  feet  long.  p.  760.  The  Por- 
poise is  from  5  to  8  feet,  and  the  Dolphin  from  9  to  10.  p.  129.  The 
Salmon-trout  seldom  exceeds  2  feet.  p.  847.  The  Ling  reaches 
7  feet,  and  the  Burbot  3  feet.  p.  730,  1. 

20  Thus  many  keep  in  the  seas  about  China  and  Japan  ;  others 
in  the  Red  Sea ;  several  on  the  Coast  of  India  ;  others  about  Brazil ; 
many  on  the  West  India  Islands  ;  and  some  in  the  rivers  of  Egypt, 
and  in  those  of  other  countries.  Some  are  in  the  Adriatic  ;  others 
in  the  Baltic  ;  and  many  are  peculiar  to  the  Caspian.  The  Green- 
land and  Arctic  Seas  detain  others  in  their  proper  climates.  The 
Gold-fish  were  in  the  rivers  of  China  and  Japan  till  brought  pur- 
posely from  them. 

37  The  voracious  Sea  Fox,  the  Vulpes,  seven  feet  long,  is  of  this 
kind.     His  home  is  the  Mediterranean,  but  he  often  wanders  into 

the  British  Seas.  T.  Linn.  918 The  Sea  Pike,  Bellone,  which 

usually  resides  in  the  depths  of  the  ocean,  rises  and  migrates  an- 
nually towards  the  coasts,  always  preceding  the  Mackarel.  Ib.  860. 
So  the  Ductor  Gasteorosteous  is  the  constant  attendant  on  the  Shark, 
and  always  goes  before  it.  p.  828. 

38  Thus  one  species  of  the  Sparus,  the  Galilaeus,  inhabits  the  Lake 
of  Gennesareth,  in  Galilee.     T.  Linn.  p.  789, 
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which  seek  the  rivers  or  the  shore  to  prepare  and    LETTER 

.     ,    .  viii. 

deposit  their  spawn. 

Their  reproductive  system,  analogous  to  that  of 
plants  by  seeds,  is  oviparous,  almost  in  all ;  altho 
some  species,  instead  of  eggs,  bring  forth  their  young 
alive.39  But  the  great  majority  lay  their  oval  spawn  ; 
and  some  with  a  fecundity  that  equals  the  most  mar- 
vellous abundance  of  vegetable  sporules  or  semina.40 
There  is  something  in  the  statements  of  Leuwenhoek, 
which  at  times  startles  the  mind  into  an  unwilling 
incredulity,  or  at  least  create  in  it  a  doubt,  whether 
imagination  has  not  been  more  busy  than  patient 
and  cautious  judgment.  His  estimation,  that  the  eggs 
in  a  single  Cod-fish  exceed  nine  millions,  excites  this 
cautious  hesitation.  It  is  therefore  a  relief  to  find 
that  another  Student  of  nature  has  endeavoured  to 
ascertain  the  truth,  by  a  later  and  careful  examina- 
tion. M.  Harmer's  investigations  have  moderated 
the  amount,  but  display  a  productiveness  in  those 


19  The  Sharks  bring  forth  their  young  alive,  and  more  than  one 
at  a  time.  They  come  inclosed  in  a  square  horny  case,  with  fila- 
ments, which  are  twisted  round  corallines  or  sea-weeds,  to  keep 

them  steady.  T.  Linn.  914 The  viviparous  Blenny,  15  inches 

long,  produces  alive  300  or  400  young  ones  at  a  time.  It  inhabits 
the  dephts  of  the  European  seas.  p.  736.  ....  The  Rai  is  also  vivi- 
parous, but  with  one  only  ;  and  the  young  Rai  is  in  a  horny  case, 
somewhat  like  the  Sharks,  p.  925.  . .  .  Eels  also  reproduce  alive.  707. 

40  The  Chinese  have  taken  a  fancy  to  hatch  Fish  under  fowls. 
For  this  purpose  they  collect  from  rivers  and  ponds  the  gelatinous 
matter  which  contains  the  eggs  of  fish,  put  it  into  vessels,  and  sell 
it  to  the  proprietors  of  ponds.  When  the  hatching  season  arrives, 
a  fowl's  egg  is  emptied  of  its  usual  contents,  and  this  gelatinous 
matter  is  put  in.  The  entrance  is  hermetically  sealed,  and  it  is  put 
under  a  hen.  After  some  days  the  egg  is  opened,  and  placed  in  a 
vessel  of  water  heated  by  the  Sun.  This  is  kept  in  his  rays  until 
the  little  fish  become  strong  enough  to  bear  the  external  tempera- 
ture. Bull.  Un.  1829,  p.  82. 
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VIII 

> — ..— 1— ;  vestigations,  we  should  not  have  anticipated.41 

It  is  the  appointed  law  with  many,  that  altho 
among  the  general  inhabitants  of  the  sea,  yet  that 
they  should  be  born  in  river  water ;  and  that  for  this 
purpose,  their  maternal  parents  should  travel  from  the 
ocean  to  the  fluvial  streams  of  the  land  ;  and  forcing 
their  way,  in  opposition  to  the  descending  currents, 
glide  upwards  to  such  places  as  they  select  to  be 
proper  beds  for  their  future  progeny.  The  Salmon 
is  a  remarkable  instance  of  this  selecting  and  perse- 
vering instinct.42  The  Salmon-trout,  Smelt  and  Shad, 

41  His  papers  are  published  in  the  Philosophical  Transactions  of 
the  Royal  Society  for  1767,  vol.  57,  p.  280.     His  method  was  to 
weigh  the  roe  of  the  fish  with  accuracy,  and  then  to  count  the  eggs 
in  a  certain  number  of  grains.     The  following  are  some  of  the  facts 
which  he  thus  explored  : — 

Eggs.  Eggs. 

Carp     -    -    -    -  one  had     101,200  -  -  a  larger  --    -  203,109 
Cod-fish    -----      3,686,760 
Flounder,  one    -     -     -          133,407  -  -  a  larger  -     -  225,568 

Ditto,  weighing  6f  oz.       351,026 

Ditto,  24  oz.  -     -     -       1,357,400 
Herring,  one      -     -    -    -      32,663  -  -  a  larger  -     -     21,285 

Lobster,  one  of  14  £  oz.    -         7,227  -  -  one  of  36  oz.     21,699 
Mackarel,  20  oz.    -     -     -     454,961  -  -  a  smaller       -  546,681 
Perch      ------       28,323  -  -  a  smaller       -     20,582 

Prawn    ------          3,806  -  -  a  smaller      -       3,479 

Roach     ------        81,586  -  -  a  smaller      -  113,841 

Shrimp        -----          3,057  -  -  twice  larger         6,807 

Smelt      ------        29,925  -  -  a  smaller      -     30,991 

Sole        ------      100,362  -  -  a  smaller      -     38,772 

Tench     ------      280,087  -  -  a  smaller      -  350,482 

Dr.  Thompson's  Hist.  Roy.  Soc.  p.  81. 

42  *  The  Salmons  move  into  rivers  once  a  year,  in  large  shoals,  to 
deposit  their  spawn  on  beds  of  gravel.     For  this  purpose,  they  will 
surmount  any  difficulties.  They  ascend  often  above  a  hundred  miles, 
forcing  their  way  against  the  most  rapid  streams ;  and  where  an 
obstacle  impedes  them,  will  spring  to  a  height  of  seven  or  eight  feet 
to  pass  over  it.     After  completing  their  purpose,  they  return  to  the 
sea  poor  and  lean/  T.  Linn.  845,  6. 
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and  several  others,  perform  similar  journeys.43  Others 
sail  in  vast  shoals  to  the  coasts  of  different  countries, 
for  the  same  purpose  of  depositing  their  eggs  along 
the  suitable  banks  and  shores.44  All  are  solicitous 
and  careful  to  discharge  them  in  the  safest  places 
that  will  promote  their  future  vivification  ;45  but  here 
their  parental  instinct  ends  :  after  this  care,  they  leave 
them  to  the  other  agencies  of  nature  to  mature.  But 
the  young  fry  need  no  further  attention.  At  the 
proper  time,  varying  in  each  species,  they  emerge 
from  their  oval  abode,46  and  immediately  move  about 
with  great  agility,  and  apparently  in  the  full  pos- 
session of  their  appointed  faculties.  Their  wants  are 
so  few,  and  the  supply  so  immediate,  that  as  soon  as 
they  come  into  sentient  being,  they  have  about  them 
all  that  they  require.  They  need  no  parental  nutri- 
tion. A  mother,  in  their  element,  could  not  do  more 
for  them  than  to  provide  a  proper  birth-place  for 
them ;  and  every  maternal  fish  performs  this  office  by 

43  T.  Linn.  847,  851-3,  69, 911.  The  Lamprey,  931  ;  Flounder,  763. 

44  The  Herring,   the  Sprat,  the  Anchovy,  the  Thunny,  the  Had- 
dock, the  Whiting,  the  Ling,  the  Coalfish,  the  Pilchard,  the  Mac- 
karel,  the  Stickleback,  and  the  Whiteback,  all  come  in  shoals  to  our 
coasts,  or  appear  in  masses  in  our  rivers. 

5  The  upper  and  shallower  parts  of  rivers,  where  the  eggs  may 
receive  the  warming  rays  of  the  sun  as  they  act  on  the  earthy  bottom, 
are  chosen  by  several ;  so  the  shallow  banks  and  sands  of  the  shores, 
and  wherever  that  degree  of  tepifying  heat  will  occur,  which  is  re- 
quisite for  hatching  the  egg  into  its  bodily  development.  The  living 
principle  needs  the  aid  of  heat  for  the  growth  of  its  material  struc- 
ture, but  some  seek  a  diminution  ot  light :  thus  the  Red  Char  selects 
the  borders  where  trees  cast  a  shade.  Ib.  849. 

46  The  Salmon  continues  in  the  egg  four  months  ;  the  Carp  only 
three  weeks.  The  spawning  time  varies.  Trouts  are  full  about 
Christmas;  Perch  in  February;  Pikes  in  March;  Carp  and  Tench  in 
May.  Tull,  in  Phil.Tr.  vol.48.  This  gentlemen  found  the  abstrac- 
tion of  the  ovaries  to  increase  the  size  of  the  fish,  but  it  is  a  cruel 
operation. 

T 
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curacy wjiich  resembles  selecting  judgment.47 

Their  food  is  that  which  their  element  contains, 
and  of  which  there  is  always  abundance,  within  the 
power  of  their  easy  attainment.  Some  subsist  only 
on  plants  of  various  sorts,  which  grow  in  the  sea  or 
on  its  shores.48  Many  more  feed  on  herbs,  with  the 
addition  of  worms  and  insects.49  Some  also  use  a 

47  Summer  is  the  most  usual  time  for  their  productive  process.  In 
June,  the  Ling  approach  the  shore,  and  deposit  their  ova  in  muddy 
bottoms,  and  among  sea  weed,  near  the  mouths  of  rivers.  B.  243. . .  . 
In  May  or  June,  the  Shad  and  the  Thunny  spawn.  T.  L.  825.    Several 
ascend  the  rivers  in  Spring,  and  remain  several  weeks  or  months  be- 
fore they  return  towards  the  coast  in  winter,  as  the  Anchovy,  from 
December  to  March.  869.     The  Haddock  appears  in  vast  shoals  on 
the  Yorkshire  Coast  about  Christmas.  725.     The  Cod-fish  lays  its 
innumerable  eggs  in    the  Spring,  under  the  stones  it    finds ;    the 
Whiting  Trout  deposits  its  spawn  among  rocks  in  a  southerly  shore. 
726.  .  .  .The  Plaice  lays  its  ova  among  the  rocks  and  marine  plants, 
about  March.  Bing.  253.  .  .  .The  fry  of  Crabs  and  of  other  crustaceous 
species,  is  deposited  at  the  bottom  of  the  waters ;  but  it  rises  and 
floats  on  the  surface  in  warm  and  rainy  weather,  where  it  is  vivified 
by  the  sun's  heat.   When  the  cold  comes,  it  sinks  to  the  bottom,  and 
the  young  ones  bury  themselves  in  the  bottom  of  the  sea  or  among 
the  fuci  and  algae  of  the  sub-marine  rocks.     Donovan,  F.M. 

48  The  Chaetodon  Unicornis,  about  an  ell  long,  which  is  numerous 
on  the  Arabian  coasts,  feeds  on  herbs.     T.  Linn.  781.    Two  species 
of  the  Scarus,  also  in  the  same  locality — one,  the  Rivulatus,  a  yard 
long  ;  the  other,  Stellatus,  only  half  a  foot,  which  lives  among  the 
coral  banks.  790.    The  Sciaena  Studens  also,  which  is  likewise  an 
Arabian  fish.  807. . .  .Both  Carp  and  Tench  may  be  reared  and  fed 
like  Capons,  with   brewing  grains,  malt  coarsely  ground,  or  any 

grain    boiled,    especially    peas.      Encyc.  Brit.  258 Mackarel 

(Scomber)  are  also  herb-eaters.     They  are  particularly  fond  of  the 
sea-plant  called  the  Narrow-leaved  palmated  Sea  Wrack,  which 
grows  in  great  abundance  on  the  English  Coast  and  other  places. 
.  .  .This  plant,  the  l  Zostera,  is  a  common  material  for  packing,  and 
for  stuffing  cottagers'  cushions/  Lind.  Nat.  B.  290. 

49  The  Salmo  Wartmannus,  in  the  Alpine  Lakes  of  Switzerland, 
17  inches  long,  a  very  fertile  animal,  feeds  on  worms,  insects,  herbs, 
and  a  sort  of  sponge.  T.  L.  855.  . .  .The  Cyprinus  Latus,  which  in- 
habits in  great  shoals  the  lakes  and  still  rivers  of  Northern  Europe, 

about 
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kind  of  soft  and  fat  earth.50     A  larger  number  seek    LETTER 
their  sustenance  from  worms  and  insects  without  the 
vegetable  mixture.51  Several  live  on  Crabs  and  Shell- 
fish,52 and  a  great  number  of  the  Fish  nation  sub- 


about  a  pound  weight,  very  prolific,  also  feeds  on  worms  and  herbs. 
886.  .  .  .So  the  Tench,  Roach,  and  Gudgeon,  and  several  others; 
some  also  taking  young  fry  and  smaller  fish.  The  Dobula  takes 
likewise  the  leeches  it  finds,  p.  881. 

50  The  Carp  and  Bream  swallow  earth.    So  the  prickly  Ophidium, 
the  Fossilis  Cobitus,  and  Orfus.     The  Carassius  uses  mud  for  its 
digestive  purposes.  T.  Linn.  872,  6,  837,  82,  5,  714.  .  .  .The  common 
Cod-fish,  for  some  benefit  to  itself,  will  often  swallow  stones  and 
hard  substances.  726.  .  .  .The  beautiful  fish  of  the  rivers  to  the  north 
of  the  Great  Slave  Lake,  towards  the  Arctic  regions,  named  Backs 
Graylings,  Corogonas  Signifer,  described  by  Dr.  Richardson,  has 
*  its  stomach  generally  filled  with  gravel  or  black  earth/     Frankl. 
Voy.  p.  713. 

51  As  the  Shad,  Dace,  and  Dab,  pp.869,  881,  763.  .  .  .The  Com- 
mon Eel  feeds  on  snails  as  well  as  worms ;  and  at  night  will  quit  its 
watery  element,  and  wander  along  meadows  in  search  of  them.  p.  707. 
.  .  .The  Herrings,  in  their  season  of  shoaling,  feed  largely,  as  they 
float,  on  that  insect  which  at  this  time  covers  the  sea  with  a  kind  of 
scum,  and  which  Rondoletius    fully  describes,  and  calls  the  Sea 
Caterpillar.     The  Red  Charr,  Alpinus,  in  the  Northern  mountain 
lakes,  feeds  on  larvae  of  the  gnat  kind.    T.  Linn.  849.  .  .  .The  Chas- 
todon  Rostratus,  an  Indian  fish,  living  chiefly  near  the  shore,  or  the 
mouths  of  rivers,  feeds  on  the  insects  which  fly  near  the  surface  of 
the  water.   It  catches  them  by  ejecting  water  at  them  from  its  tubu- 
lar snout,  which  strikes  them  down  within  its  reach.  T.Linn.  770. . . . 
The  Sparus  Insidiator,  also  in  the  Indian  Sea,  has  the  same  habit, 
and  the  same  success  from  its  projectile  dexterity,   p.  785.  .  .  .The 
Zeus  Insidiator,  in  the  fresh  waters  of  India,  obtains  insects  in  a 
similar  way.     It  sucks  water  into  its  gills,  and  casts  it  upwards  sud- 
denly from  its  mouth,  so  as  to  wet  their  wings,  and  disable  them 
from  immediate  flight,  till  it  can  take  them.  p.  759. 

52  The  Sea  Monster,  Chimaera,  in  the   deeps  of  the  Atlantic  and 
North  Seas,  feeds   on  Crabs,  Mollusca?,  and    testaceous  animals. 
p.  913.  .  .  .The  Balistes  Monoceros,  in  the  Seas  of  Asia    and  South 
America,  from  one  to  three  feet  long,  seeks  young  Crabs  and  Polypi. 
p.  898.  .  .  .The  Aculeatus,  in   the    Red  Sea,  lives  on  Crabs.     The 

T  2  Dragonet, 
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LETTER   sist  on  each  other.     Some  are  so  indiscriminatingly 

VIII.  . 

* — s^—*  voracious,  as  to  consume  those  of  their  own  tribe 
which  they  can  master  or  meet  with.53  A  few  make 
sea-birds  a  part  of  their  nutriment.54  The  spawn  and 
fry  of  other  species  are  the  food  of  many  ;  and  some 
will  consume  the  animal  dead  bodies  they  find.55 

Of  the  other  occupants  of  the  ocean,  the  Whale  is 
well  known  for  the  immensity  of  his  size.  The 
Manati  are  also  of  large  dimensions,  and  so  is  the 

O  ' 

Greenland  Seal.56  There  are  two  kinds  of  fish  in 
or  near  the  Ohio,  which  have  curious  analogies  with 
other  classes  of  animals,  one  linking  their  Order 

Dragonet,  Callionymus,  feeds  on  Echini  and  Star-fish.  722.  .  .  .The 
Blenny  lives  chiefly  on  Crabs.  736.  .  .  .The  Wolf-fish,  which  feeds 
on  the  lesser  shell-fish,  grinds  them  to  pieces  with  its  teeth,  and 
swallows  the  shelly  matter  as  well  as  the  animal,  p.  713.  .  .  .The 

Conger  Eel  takes  the  Crabs  in  their  soft  state,  p.  708 The  Teira, 

in  the  Arabian  and  Indian  Seas,  feeds  on  the  corals  and  testaceous 
animals.  729.  .  .  .The  Spams  Auratus  lives  chiefly  on  shell-fish, 
which  it  breaks  and  macerates  with  its  strong  teeth  before  it  passes 
them  into  its  stomach.  784.  .  .  .The  Tiger  Shark,  of  India,  15  feet 
long,  feeds  on  the  testaceous  and  crustaceous  animals  of  the  sea. 
Pennant.  Ind.  Zool.  p.  55. 

53  Not  only  the  Shark  and  Pike  have  this  habit,  but  the  common 
Cod  will  also  prey  upon  its  own  species.    T.  Linn.  726.     The  Trout 
likewise.  847.     One  species  of  Perch,  Lucioperca.  810. 

54  As  the  Scorpcena  Scrofa,  in  the  Atlantic,  Mediterranean,  and 
North  Seas.  Ib.  756.  .  .  .The  Salmo  Rhombceus,  of  Surinam,  is  said 
to  bite  off  the  legs  of  the  ducks  that  come  to  the  waters  to  seek  the 
first  fish  they  can  master.  p,857.  .  .  .But  this  is  only  '  Diamond  cut 
diamond/ 

55  The  Conger  Eel  has  this  taste,  p.  708.     So  the  Barbel  and  the 
Gudgeon,  873,  4;    the  Surmullet,  820;    the  Lamprey,  931.     The 
Shark  and  Pike  take  every  thing.     The  Coryphaena  Hippuris  is  as 
voracious  ;  from  four  to  five  feet  long  ;  it  follows  ships,  and  greedily 
devours  what  is  thrown  overboard,  p.  741. 

56  This  is  about  seven  feet  in  length  when  fully  grown ;  but  the 
Surgeon  of  Captain  Ross's  vessel,  in  1818  shot  one  which  measured 
eight  feet  from  the  nose  to  the  tail,  was  5   feet  4  £  inches  round, 
and  weighed  846  pounds. 
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with  the  Tortoise  genus,57  and  the  other  with  that   LETTER 
of  the  Lizard.58 

There  is  something1  splenetic  in  many  of  our 
writers,  when  they  dissert  on  Fishes.  Our  pleasing 
essayist,  poet,  dramatist,  and  novelist,  but  too  hasty 
and  careless  writer  on  Animated  Nature,  speaks  of 
them  with  much  ill  humour  and  misconception  ;  and 
with  inattention  to  their  general  habits  and  nature, 
characterizes  all  their  thousand  species  by  the  par- 
ticular appetites  of  a  few.59  Others  follow  his  track 
of  misrepresentation.60  Altho  the  worthy  Doctor  be- 

57  Mr.  Flint  thus  describes  it :  '  We  have  seen  one  instance  of  a 
deformed  animal,  apparently  intermediate  between  the  class Testudo 
and  Fishes.     It  was  in  a  water  of  the  Washita.     It  is  called  Toad- 
fish.     It  has  a  shell  like  a  Tortoise,  but  has  the  other  aspects  of  a 
fish.     It  is  said  to  be  sufficiently  strong  to  bear  a  man  on  its  back.' 
Geog.  Missisippi  Valley,  p.  85. 

58  I  derive  my  knowlege  of  this  from  Mr.  Flint.     *  Murena  Siren 
is  a  very  singular  animal,  and,  as  far  as  we  know,  undescribed  by 
naturalists.     It  somewhat  resembles   the  Lamprey,  and  is  nearly 
two  feet  in  length.     It  seems  intermedial,  between  the  Fish  and  the 
Lizard  class.     It  has  two  short  legs,  placed  near  the  head.     It  is 
amphibious,  and  penetrates  the  mud  with  the  facility  of  Craw-fish.' 
Geog.  Missip.  Val.  p.  79.      , 

59  Thus,  '  their  rapacity  seems  insatiable/.  .  .  . '  Fish  are,  of  all 
other  animals,  the  most  voracious  and  insatiable.'  .  .  .The  life  of  a 
fish,  from  the  smallest  to  the  greatest,  is  but  one  scene  of  hostility, 
violence,  and  evasion/.  .  .  .'  Such   is  the  general  picture  of  these 
heedless  and  hungry  creatures/  Golds.  N.  Hist,  vol.3,  p.  419, 21,31. 
.  .  .  .'  All  fish  live  upon  each  other/  p.  540.     '  All  fish  are  enemies 
one  to  another/  p.  544.     Both  these  assertions  are  notoriously  un- 
founded ;  and  the  Doctor  repeatedly  contradicts  them,  without  per- 
ceiving it,  by  several  facts  that  he  states  of  their  particular  classes. 

60  So  Mr.  Wood,  in  his  Zoography :  *  In  the  inhabitants  of  the 
waters  we  look  in  vain  for  any  thing  beyond  the  mere  gratification 
of  voracious  appetite/  vol.2,  p.  115.  '  The  whole  race  of  fishes  seem 
to  be  impelled  by  a  voracious  appetite  ;   they  are  constantly  in  ac- 
tion, and  perpetually  at  war.     They  mutually  plunder  and  devour 
each  other  without  remorse  or  moderation.    So  great  is  their  mutual 
destruction,  that  their  element  would  in  time  cease  to  be  replenished, 
but  that  their  fecundity  exceeds  their  natural  impatience  to  devour 
each  other!!!'  p.  121. 

T3 
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LETTER  gan  his  account  with  justly  declaring  that  '  millions 
v  ^  '  >  reside  in  their  extensive  and  undiscovered  abode, 
whose  manners  are  a  secret  to  us,  and  whose  very 
form  is  unknown ; '  and  altho  even  of  those  whom 
1  the  curiosity  and  wants  of  mankind  have  drawn 
from  their  depths,'  he  states  that  '  their  pursuits,  mi- 
grations, societies,  antipathies,  and  pleasures,  are  all 
hidden  in  the  turbulent  element  that  protects  them,61 
yet  this  proper  recollection  of  our  very  superficial 
knowlege  of  this  interesting  class  of  Creatures  has 
not  saved  them  from  his  promiscuous  invectives.  But 
many  of  his  remarks  on  Natural  History  show  very 
hasty  and  imperfect  reasoning  :  and  to  prevent  your 
mind  from  being  misled  into  erroneous  notions  con- 
cerning them,  a  few  circumstances  shall  be  submitted 
to  your  consideration,  in  the  next  Letter,  which  may 
incline  you  to  believe  that  Fishes  are  not  such  a  des- 
picable and  disgraceful  anomaly  in  Creation,  as  they 
appear  to  be  in  these  discoloured  and  exaggerated 
caricatures.  You  will  find  that,  while  as  a  whole  they 
greatly  resemble  the  other  departments  of  the  Animal 
Kingdom,  both  in  faculties  and  qualities,  they  seem 
to  possess  some  advantages  which  might  make  them 
even  happier ;  but  that  individual  comfort  in  all  the 
races  of  sentient  beings  has  been  most  carefully  and 
universally  provided  for.  This  is  the  law  of  the  for- 
mation of  all,  tho  the  contingencies  arising  from  the 
external  action  of  other  things,  occasionally  and  un- 
avoidably cause  among  them,  as  among  the  other 
classes  of  nature,  disturbing  exceptions.  We  must  be 
wholly  insulated  from  every  other  being,  to  be  entirely 
free  from  any  exterior  agency ;  yet,  who  would  desire 

61  Golds,  p.  411,  412. 
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to  be  a  lone  hermit  in  Creation,  to  avoid  the  pains    LETTER 
which  fellow-creatures  sometimes  produce?62 

12  The  growth  of  Fish  is  very  gradual  in  some.  A  Carp  is,  in  the 
first  year,  the  size  of  a  willow-leaf;  in  the  next,  four  inches  ;  in  the 
three  following  years  they  grow  one  inch  in  each ;  and  after  five, 
they  increase  in  the  next  three  years  according  to  the  nature  of 
their  pond.  Golds,  p.  539. 

As  to  Sea  Fish,  fishermen  allege  that  they  must  be  six  years  old 
before  they  are  of  a  fit  size  for  the  table.  A  Mackarel,  in  the  first 
year,  is  of  the  size  of  a  finger,  which  it  doubles  in  the  second ;  in 
the  two  next  years  it  enlarges,  but  without  melt  or  roe.  Between 
five  and  six  it  is  of  the  length  we  eat.  The  Turbot  and  Barbel  are, 
in  the  first  year,  like  a  crown  piece  ;  in  the  second,  will  cover  the 
palm  of  the  hand  ;  and  between  five  and  six,  are  fit  to  be  dressed. 
Duhamel,  Tr.  Peches,  p.  100. 
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LETTER    IX. 

THE  FORMS  AND  COLOURS  OF  FISHES  AND  OTHER  INHABI- 
TANTS OF  THE  SEA— THEIR  GENERAL  CHARACTER— VOICES 
OF  SOME- THEIR  SERENITY  AND  HABITUAL  COMFORT. 

LETTER  THE  Fishes,  which  are  most  abundant  and  varied 
v_J^L_>  of  all  the  inhabitants  of  the  Ocean,  and  which  are 
most  frequent  in  our  sight,  have  pleasing  forms. 
Some  are  more  picturesque  than  beautiful.  Occa- 
sionally, we  find  grotesque  ones  ;*  and  a  few  with 
that  structure  and  look  which  are  called  deformity.2 
But  what  we  deem  ugliness  in  nature,  is  very  often 
rather  contrast  and  peculiarity,  than  absolute  defect. 
We  know  nothing  of  beauty  and  elegance,  but  from 
the  figures,  colours,  movements,  arrangements  and 
appearances  of  created  things.  These  are  purposely 
so  constructed  and  diversified  by  their  great  Author; 
and  there  is  such  a  profusion  of  what  excites  feelings 
of  pleasure  and  admiration  within  us,  that  we  consider 
as  inferior,  and  we  depreciate  or  dislike,  whatever 
is  of  a  dissimilar  or  opposite  nature.  If  the  more 
attractive  objects  had  not  been  in  existence,  and 

1  The  Sea  Bat  of  Edwards,  and  the  Horned  Fish  of  Willughby, 
are  of  this  sort.     The  latter  has  no  spinal  or  other  bone,  but  is 
covered  with  a  thick  and  strong  horny  case.     The  Brasilian  Gua- 
perva,  which  may  be  seen  in  the  *  Planches  Enluminees/  has  a 
strange  figure,  of  a  dull  red  colour.     The  Sea  Unicorn,  Monodon 
Monoceros,  seventeen  feet  long,  with  a  horn  resembling  ivory,  pro- 
truding seventeen  feet  further,  and  having  a  skin  like  polished 
marble,  is  a  picturesque  animal,  not  unpleasing. 

2  The  Frog-fish,  or  Common  Angler,  Lophius  Piscatorius,  called 
also  the  Sea  Devil,  resembles  the  tadpole  of  a  frog  or  toad,  but  en- 
larged to  the  size  of  four  or  five  feet.     The  Hammer-headed  Shark, 
and  the  Sea  Porcupine,  may  be  deemed  ugly,  or  only  grotesque, 
according  as  our  imagination  inclines  to  estimate  them. 
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known  to  us,  we  should  have  admired  and  valued  LETTER 
what  now,  from  the  comparison,  is  considered  to  be  % — ;J — > 
deformity,  and  becomes  our  aversion. 

But,  exclusive  of  figure,  the  largest  number  of  the 
Fish  tribes  are  very  agreeable  objects  to  our  sight ; 
and  many,  eminently  beautiful  in  their  colours,  and 
in  the  general  appearance  of  their  neat  and  glossy 
skin  and  scales.  Tho  dwelling  in  a  watery  medium, 
yet  the  marvellous  light,  from  whose  component  rays 
all  beauty  of  colour  and  splendor  proceed,  often 
richly  combines  its  adorning  beams  in  their  exterior 
surface ;  and  emanates  from  them,  by  some  inexpli- 
cable process,  its  softest  and  sweetest  brilliance. 
Our  commonest  fish  are  often  highly  pleasing.3  Se- 
veral have  a  golden  hue  or  spots,  difficult  to  account 
for;4  and  many,  a  silvery  gloss,  as  tho  particles  of 
these  two  metals  were  diffused  among  their  skin.5 

3  '  There  is  not  one  that  exceeds  the  Mackarel  in  the  brilliancy 
of  its  colours,  or  in  the  elegance  of  its  shape.     The  fine  deep  blue 
upon  the  back  is  crossed  by  many  black  streaks,  and  accompanied 
by  a  tinge  of  green,  which  varies  as  the  fish  changes  its  position. 
The  bright  silver  colour  of  the  abdomen,  and  the  varying  tinge  of 
gold  green  which  runs  along  the  sides,  are  eminently  beautiful  in 
this  species ;  but  are  only  to  be  seen  to  perfection,  when  it  is  first 
taken  out  of  the  water,  as  death  impairs  the  colours/     Wood's 
Zoography,  vol.2,  p.  170. 

4  The  Coryphaena  Hippuris,  six  feet  long,  in  the  Mediterranean, 
is  sea-green,  spotted  with  orange.     When  alive  in  the  water,  it  has 
a  fine  golden  splendour,  which  vanishes  when  dead.  Turt.  Linn.  741. 
The  Plumieri,  of  the  same  genus,  is  golden  on  the  sides  and  silvery 
beneath  ;    the  upper  part  brown,  with  blue  curved  lines.  742.     The 
Scomber  Auratus,  of  Japan,  is  a  fine  gold  colour.  825.  The  Arabian 
Speciosus,  of  the  same  genus,  is  a  pale  golden.  826.  .  .  .The  Paru, 
of  South  America,  is  a  gold  colour  on   his  back,  with  a  silvery 
belly.  710.     The  John  Doree  has  the  name  from  its  resplendency  -r 
it  seems  as  if  it  were  gilt.  760.  The  Sparus  Auratus  has  a  semilunar 
gold  spot  between  its  eyes,  which  occasions  it  to  be  called  *  Gilt 
Head/  p.  783. 

5  The  Coryphaena  Fasciolata  is  a  beautiful  fish,  milk  white,  with 
a  silvery  hue.    The  Velifera,  near  Southern  India,  is  as  silvery,  as 

to 
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LETTER    Others  display  a  fine  tinge  of  blue.6     Some,  very 
> IX>   >  pleasing  tints  of  green.7    Delicate  gradations  or  dif- 
fusions of  other  colours  make  other  species  interest- 
ing to  us.8  The  effect  of  the  whole  is,  that  the  general 

to  colour.  The  Rupertus,  round  Greenland,  has  a  silvery  body. 
T.  L.  743,  4. . .  .The  Polynernus,  of  the  Nile,  is  covered  with  scales 
of  a  brilliant  silver  colour,  like  spangles  lying  close  together.  Shaw, 

Nat.  Mis The  Arabian  Ferdau  Scomber  is  silvery,  with  golden 

dots  at  the  sides  ;  another  is  shining  silvery  without  the  spots.  826. 
The  body  of  the  Trichiurus  is  entirely  silvery,  p.  712.  The  two 
species  of  the  Controgastor  are  silvery.  829.  The  Indian  Kurtus 
appears  as  if  covered  with  silver  scales.  737.  The  Striped  Surmul- 
let has  silvery  scales,  streaked  with  tawny.  830.  The  Stylophorus 
has  a  rich  silvery  body.  718.  Many  others  display  the  hue  of  this 
pleasing  metal.  The  air  bladder  of  the  Argentina  Sphyraena  ap- 
pears as  if  it  were  covered  with  silver  leaf.  It  is  used  in  manufac- 
turing artificial  pearls.  863. 

6  The  Squalus  Glaucus  displays  a  fine  blue  in  the  upper  part  of 
his  long  body,  and  a  silvery  white  below.  T.  Linn.  919.     It  is  pecu- 
liar to  this  Shark  to  shine  by  night.     An  Arabian  species  of  the 
Scomber  is  of  a  shining  pale  blue  body,  with  golden  spots  at  the 
sides.  825.    The  Thunny  is  a  steel  blue  above,  and  silvery  in  his 
body.  825.     The  Perca  Punctulata  is  dotted  with  blue.  815. 

7  The  Scomber  Collas,  of  Sardinia,  has  a  body  varied  with  fine 
green  and  blue.  824.    The  Perca  Volgensis  is  a  green  gold  colour. 
816.     The  Scarus  Viridis  is  green.  792.     The  King-fish,  Luna,  off 
the  coast  of  Normandy,  is  the  most  rich  and  splendid  in  its  colour 
of  all  European  fish ;    its  body   is  beautifully  green  and  red,   or 
purple,  with  oval  white  spots.  760.     The  Angel  fish  and  lunulated 
Gilt  Head  have  a  pleasing  green  tint.     In  the  Trigla  Hirundo,  its 
pectoral  fins  are  a  pale  green,  edged  and  spotted  with  a  rich  blue, 
while  its  body  is  above,  a  greenish  brown,   and  below  silvery,  with 
sides  tinged  with  red.  833.     The  Labrus  Viridis  is  green,  with  a 
blue  line  on  each  side.     The  L.  Pavo's  body  is  varied  with  green, 
blue,  and  blood  red — both  Mediterranean  fishes,  pp.  797,  794.    The 
Esox  Viridis,  of  Carolina,  is  green.     859. 

8  The  Labrus  Trimaculatus  is  red,  with  three  large  spots ;  so  is 
the  L.  Variegatus,  with  four  olive  stripes  and  four  blue  ones.  800. 
Others  display  the  red  colour.     The  Sciaena  Hamrur,  red,  with  a 
copper  gloss.     The  S.  Bohar,  reddish,  with  white  dots ;  and  the 
S.  Rubra,    dusky  red,    and  beneath  white.    804,  5.      The  Perca 
Miniata  is  scarlet,  with  blue  dots.  816.     The  Trigla  Cuculus  is  red 
above,  dotted  with  black,  and  silvery  beneath.  833.   The  Surmullet, 
when  deprived  of  his  scales,  is  found  to  have  a  red  body.     Nothing 
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appearance  of  the  Fish  Creation,  in  their  forms,  co-    LETTER 
lours,  brilliancy,  gliding  movement,  rapid  and  change-  « — VJ — > 
ful  activity,  and  universal  animation  and  vigour,  ex- 
cites sentiments  of  pleasure  and  admiration  in  every 
fair  and  sound  mind  that  beholds  them,  in  their  free 
and   spontaneous  motions,  in  their  native  element. 
To  us — with  the  exception  of  a  few,  principally  the 
Shark  tribe — they  are  wholly  inoffensive,  as  even 
Sharks  are  in  some  places.  None  of  them  leave  their 
element  to  attack  us.     Not  many,  even  in  their  own 
domain,  would  molest  us  ;    but  all,  even  the  most 
hostile,  remain  there,  helpless  and  indefensible  against 
our  power,  however  great  their  magnitude  may  be. 
All  are  at  our  mercy.   The  fiercest  cannot  long  resist 
our  means  of  annoyance.9  We  kill  and  take  what  we 
please.    None  can  either  master  or  escape  us.     The 
Divine  command,  that  man  '  should  have  dominion 
over  the  fish  of  the  sea,'  has  been  unceasingly  ful- 
filled in  all  parts  of  the  world,  and  in  every  genera- 
tion, both  of  their  races  and  of  our  own.10 

is  more  beautiful  than  the  colour  of  this  fish  when  dying.  It  was 
esteemed  such  a  delicacy  hy  the  Romans,  that  it  was  often  bought 
for  its  weight  in  pure  silver,  p.  830.  Of  other  colours,  the  Labrus 
Coquus  is  purple  and  dark  blue  above,  and  yellow  below.  The 
L.  Mixtus  is  variegated  with  yellow  and  blue.  The  L.  Cynedus  is 
a  pale  yellow,  with  a  purple  back.  The  L.  Varius  is  diversified 
with  purple,  green,  blue,  and  black.  803.  The  Sciena  fulvi  flammus 
is  yellowish,  with  golden  stripes  ;  and  the  L.  Kasmira  yellowish, 
with  four  large  blue  stripes  on  each  side.  p.  804.  Many  pleasing 
combinations  of  colour  might  be  thus  enumerated. 

9  No  fish  seems  fiercer  or  more  dangerous  than  a  Shark,  yet  a 
single  Negro,  with  only  a  sharp  knife,  will  sometimes  voluntarily 
attack  it.     The  animal  must  turn  on  its  side  to  give  the  fatal  gripe, 
and  while  he  is  making  this  motion,  the  courageous  Black  dives 
beneath,  and  stabs  him  in  his  belly,  repeating  the  blows  till  the 
creature  becomes  his  victim.  Golds.  N.  Hist.  vol.  3,  p.  475. 

10  Even  the  Shark  seems  not  habitually  or  willingly  to  attack  the 
human  race  ;  for  Captain  Portlock  mentions  that  he  saw  fire  or  six 

large 
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LETTER  The  general  character  of  Fish  is  not  that  of  vora- 
city and  hostility.  It  is  gentleness,  harmlessness, 
sociality  and  animation.  They  are  peacful  animals  ; 
happy  in  themselves,  and  for  the  most  part  harmo- 
nizing together,  without  any  general  display  of  savage 
cruelty  or  malignant  passions.  Such  as  are  appointed 
to  be  the  food  of  others,  die  in  that  way,  and  are  sought 
and  taken  for  that  purpose,  when  the  appetite  actu- 
ates, but  no  farther.  But  they  cannot  be  justly  stig- 
matised as  voracious,  for  this  habit,  more  than  our- 
selves for  taking  and  eating  them  and  cattle,  sheep, 
fowls,  game,  venison,  and  other  living  creatures.  We 
are  carnivorous,  but  not  voracious.  We  kill  and  cook 
the  animals  we  feed  on,  but  we  have  no  malice,  or 
ill-will,  or  hostility  in  such  action  or  diet,  any  more 
than  in  plucking  the  apple,  grinding  the  com,  or 
boiling  the  potatoe.  It  is  therefore  unjust  to  impute 
peculiar  voracity  and  destructiveness  to  these  tribes, 
because  some  feed  on  smaller  fish,  and  others  on  the 
molluscae,  worms  and  insects  that  they  find.11  These 
latter  animals  appear  to  be  as  specially  provided  for 
such  as  use  them,  as  slugs  and  caterpillars  are  for 
birds,  and  grass  for  cattle ;  for,  at  particular  seasons, 


large  Sharks  swimming  about  the  ship  at  a  time  when  a  hundred 
Indians,  male  and  female,  were  in  the  water  :  they  never  offered  to 
molest  these  people,  tho  they  seized  greedily  the  bait  thrown  to 
them  by  the  sailors ;  nor  did  the  Islanders  show  any  fear  at  the 
presence  of  the  Sharks.  Portl.  and  Dixon's  Voy.  to  South  Seas. 
Wood,  p.  225. 

11  Even  the  Shark's  alleged  voracity  seems  to  be  but  occasional, 
for,  Captain  B.  Hall  mentions,  that  of  those  taken  '  the  stomach  was 
generally  empty,'  tho  it  is  excitable  to  swallow  what  it  does  not 
want  and  cannot  digest.  Thus,  one  caught  in  the  Alceste  was  found 
with  the  baskets,  shavings,  cordage,  ducks,  hens,  and  buffalo  hide  in 
his  inside,  which  had  been  thrown  overboard  that  morning.  Frag. 
Voy-  2d  series,  1,  p.  277. 
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the  ocean  is  made  to  swarm  with  them,  for  no  other  LETTER 
visible  purpose  than  that  the  Fish  may  derive  nutri- 
tion from  them.12  The  molluscse,  which  supply  so 
many  of  the  natives  of  the  sea  with  their  subsistence, 
are  therefore  endowed  with  a  power  of  multiplica- 
tion which,  as  in  several  other  cases,  astonishes  us  by 
its  amount.13  It  is  the  abundance  of  these  petty  in- 
vertebrated  animals,  of  various  species,  so  sedulously 
provided  for  the  nutriment  of  the  fish,  which  consti- 
tutes that  luminous  appearance  or  phosphorescence 
of  the  sea,  which  so  often  surprises  and  delights  the 
mariner  on  his  watch  in  his  nightly  navigation.14 
Nor  is  it  the  Molluscous  species  only  which  produce 

12  Mr.  Thompson  has  brought  to  our  notice  the  genus  Mysis,  one 
of  the  small  crustaceous  tribes,  scarcely  an  inch  in  length.     Tho 
hitherto  almost  unknown  to  naturalists,  it  is  in  extreme  abundance 
in  the  North  Seas.     They  appear  in  Spring  and  Summer  in  masses 
so  immense  as  to  cover  the  ocean  to  a  great  extent.     They  are  then 
the  chief  food  to  the  large  Whales  and  other  fish.    Thomps.  Zoolog. 
Researches,  No.  1.  1828. 

13  The  '  fecundity  of  these  Mollusques  Acephales   surpasses  all 
belief.     Pfeffer  found   by  an  artificial  calculation,  400,000  young 
Coquilles  contained  between  the  upper  part,  while  new  eggs  were 
developing  themselves  in  the  ovary/  Feruss.  Bull.  Univ.  1827,  p.  416. 

14  '  The  sea  then  appears  as  if  on  fire.  The  drops  of  water  thrown 
from  one  part  to  another,  are  like  flame.  The  light  is  not  only  intense, 
but  of  all  varieties  of  colour,  red,  blue,  gold  and  silver.    It  is  caused 
by  many  animals,  of  very  different  sizes  and  classes,  which  come 
to  the  surface  when  the  sea  is  in  motion  ;   and  which  shine  most 
strongly  when  they  themselves  are  most  agitated.     They  belong  to 
different  divisions  of  the  invertebrated  class.     They  are  sometimes 
to  the  depth  of  five  fathoms.'    Thomp. 

Langstaff,  in  1810,  as  he  passed  from  New  Holland  to  China, 
found  them  of  the  size  of  a  pin's  head,  in  little  chains  three  inches 
long  ;  but  in  such  numbers,  that  the  ocean  seemed  a  sea  of  luminous 
milk. 

Mr.  Thompson  observed  another  kind,  near  Gibraltar,  of  the  same 
pin's  head  size,  of  the  Medusa  species.  These  were  so  numerous, 
that  the  sea  looked  like  melted  silver.  Mr.  Thompson  particularizes 
other  genera  of  these  phosphorescent  crustaceous  animals,  in  his 
curious  Zoological  Researches,  No.  2.  1829. 
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LETTER  this  agreeable  effect;  other  fishes  also  emit  a  lumi- 
nous aura.15  Of  the  numerous  species  which  live  in 
the  North  American  lakes,  it  has  been  ascertained 
that  some,  at  least,  in  the  winter,  live  on  the  insects 
which  swarm  in  these  waters,  little  noticed  by  us, 
but  perceived  and  used  by  the  fish,  for  whose  sus- 
tenance at  that  time  they  seem  to  have  been  pro- 
vided.16 If  some  species  of  fish  are  always  eating, 
which  is  not  by  any  means  an  authenticated  fact, 
they  would  but  resemble  the  graminivorous  quadru- 
peds, who  pass  their  day  in  browsing,  and  in  resting 
rumination ;  neither  can  be  fitly  branded  as  voracious 
in  such  perpetual  mastication ;  for,  what  animal  is 
milder  or  more  inoffensive  than  the  tranquil,  tho  ever- 
eating  cow,  who  takes  lOOlbs.  of  grass  in  a  day? 

But  there  are  some  facts  which  indicate  that  the 
Fish  have  been  much  misconceived  in  this  respect ; 
and  that  however  it  may  be  with  some  particular 
classes,  or  at  particular  seasons,  the  far  greater  num- 
ber take  less  food,  and  live  with  pleasure,  and  appa- 
rently from  choice,  longer  without  any  ascertainable 
quantity  of  it,  than  any  other  tribes  of  animals  that 
we  know  of.  '  The  Gold  and  Silver  Fish  in  our  vases 
seem  never  to  want  any  food.  They  are  often  seen 

15  Thus  Captain  B.  Hall  mentions  of  the  Porpoise  at  night,  '  Each 
fish  is  surrounded  by  a  sort  of  halo  or  glow  of  bright  bluish  sparks. 
The  form  of  its  head  and  body  can  then  be  distinctly  seen ;  and 
the  slightest  movement  of  its  tail  discovered  fully,  better  than  in 
daylight  The  lustre  of  this  mysterious  illumination  is  at  times  so 
great,  that  one  may  read  off  the  second  hand  of  a  watch  by  its  help 
alone/  Frag.  Voy.  2d  series,  1,  p.  252. 

ia  Capt.  Franklin  mentions,  when  the  ice  in  the  river  he  was  at 
was  five  feet  thick,  '  the  stomachs  of  some  fish  were  at  this  time 
opened  by  Dr.  Richardson,  and  found  filled  with  insects,  which 
appear  to  exist  in  abundance  under  the  ice  during  the  winter. 
Fr.  Journ.  p.  299. 
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for  months  without  any  apparent  nourishment/1  LETTER 
Even  the  Pike,  which  has  been  so  much  branded  as 
a  devouring  glutton,  fattens  on  total  abstinence.18 
The  Salmon,  altho  it  comes  in  such  multitudes  from 
the  ocean  into  the  rivers,  yet,  when  opened,  is  never 
found  to  have  any  nutritive  substance  in  its  stomach  ;19 
an  evidence  of  their  taking  none  in  that  period  of 
their  existence — for,  the  Herrings,  when  they  shoal, 
are  found,  on  being  opened,  to  have  fed  largely  on 
the  sea  caterpillar  in  their  voyage.20  The  Lamprey 
tribe  are,  confessedly,  small,  or  no  eaters.21  Many  facts 
of  this  sort  will  be  recollected  by  the  intelligent 
Naturalist,  which  will  lead  him  to  inquire,  whether 
the  great  majority  of  the  finny  world  do  not,  for  the 
larger  part  of  their  existence,  content  themselves 
with  the  nutrition  they  extract  from  water  alone, 

17  Goldsmith,  vol.  3.  p.420 Mr.  Hall,  of  Derby,  kept  some  Gold 

and  Silver  fish  in  a  large  marble  pond  in  his  garden,  into  which  a 
fountain  played.  The  water  soon  became  covered  with  a  green 
weed  of  very  fine  texture,  which  fostered  small  vermillion-coloured 
worms.  These  attracted  the  fish ;  they  fed  upon  them,  and  soon 
afterwards  spawned  :  a  fact  which  seems  to  connect  the  feeding  of 
fishes  with  their  breeding.  He  also  found  that  the  larger  of  the 
young  brood,  as  they  grew  up,  devoured  the  smaller  of  them,  if  not 
removed  till  able  to  defend  themselves.  Mr.  Stratton  has  men- 
tioned these  facts  to  me  as  he  had  them  from  Mr.  Hall ;  but  others 
who  have  kept  and  bred  Gold-fish,  have  informed  me  that  they 
never  saw  this  devouring  custom,  nor  had  heard  of  it. 

8  The  Pike,  the  most  voracious  of  fishes,  will  live  in  a  pond 
where  there  is  none  but  himself;  and  what  is  more  extraordinary, 
will  be  often  found  to  thrive  there.  Golds,  p.  421. 

19  '  All  fishermen  agree   that  they  never  find  any  food  in  the 
stomach  of  these  fish/    Wood's  Zool.  p.  178. 

20  Rondoletius   rightly   infers   their  use  of  this  food,  from  the 
quantity  of  it  found  in  all  their  stomachs. 

21  Dr.  Goldsmith  admits  its  '  simplicity  of  appetite.     In  fact,  the 
Lamprey's   food  is   either   slime  and  water,  or  such  small  water 
insects   as  are    scarce   perceivable.     When  it  comes  up  into  our 
rivers,  it  is  hardly  perceived  to  devour  any  thing.'  p.  493. 
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LETTER  without  any  additional  substance.  At  some  seasons 
— ^L^  of  the  year,  as  they  approach  the  time  of  spawning, 
or  to  recruit  their  wasted  bodies  afterwards,  many 
feed  on  the  animal  substances  to  which  their  asso- 
ciated instinct  leads  them  ;  but  this  can  only  be  for 
an  interval,  in  all  those  who  live  on  the  Crustacea, 
molluscse,  sea  insects,  caterpillars  or  spawn — for  one 
obvious  reason,  — that  many  of  these  are  temporary 
productions,  which  appear  only  at  a  particular  part 
of  every  year,  and,  once  consumed,  are  not  to  be 
had  again  until  the  returning  season  in  the  next  year 
reproduces  a  new  supply.  The  exuberant  Mackarel 
tribe,  that  seek  in  their  shoaling  the  sea  plant  on  the 
coasts  in  our  neighbourhood,  find  that  only  in  the 
beginning  of  Summer.  The  probability  therefore  is, 
that  instead  of  being,  as  they  are  called,  an  ever- 
jeating  omnivorous  race,  the  Fish  tribes  are  the  smallest 
consumers  of  food,  either  vegetable  or  animal,  of  all 
the  classes  of  animated  nature.22  That  the  Pike,  who 
bears  the  distinction  of  being  the  most  voracious  of 
devourers,  can  yet  live  for  months,  and  be  hearty, 
without  devouring  any  thing,  is  an  indication  to  us 
that  the  natural  constitution  of  fish  is  to  live  without 

22  The  Whale,  tho  now  not  called  a  fish,  yet,  as  an  inhabitant  of 
the  sea,  may  be  mentioned  as  a  specimen  of  this.  Altho  so  vast  in 
bulk,  he  feeds  on  little  or  nothing.  '  How,  then,  do  they  subsist, 
and  grow  so  fat?  A  small  insect  which  is  seen  floating  in  these 
seas,  and  which  Linnaeus  terms  the  Medusa,  is  sufficient  for  this 
supply/  *  This  is  the  simple  food  of  the  great  Greenland  Whale.' 

Goldsm.  p.  445 But  this  supply  can  only  be  for  that  portion  of 

the  year  when  these  little  animals  appear.  For  the  other  months 
the  Whale  must  be  without  this  food ;  and  this  seems  to  be  the 
fact — for  '  the  stomach  and  intestines  of  all  these  animals',  when 
opened,  seldom  have  any  thing  in  them,  except  a  soft  unctuous 

substance  of  a  brownish  colour/   Ib.  446 Thus  the  Whale, 

altho  the  largest  and  strongest  of  all  known  animals,  is  the  smallest 
eater. 
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any  food  but  the  element  they  swim  in;  and  that  their  LETTER 
requiring  it  is  from  some  extraneous  impulse,  and  for  * — v— > 
some  specific  purpose,  which  they  accomplish  by 
taking  the  temporary  gratification.  If  food  were 
essential  to  their  comfortable  vitality,  they  could  not 
'  subsist  without  it.  The  desire  and  use  of  it  may 
therefore  be  inferred  to  be  an  occasional  appetite, 
for  an  appointed  end,  probably  their  periodical  mul- 
tiplication, which  it  performs ;  and  not  a  general 
habit  or  necessity,  as  it  is  with  us  and  quadrupeds, 
for  the  support  of  our  bodily  existence.23  This  view 

2-3  A  few  facts  as  to  the  feeding  of  Fish  on  each  other,  will  give 
us  a  fuller  view  of  the  habits  of  some,  in  this  respect.  Some  SOLES 
have  been  found  with  roes  of  shell-fish  in  their  bellies,  tho  their 
usual  food  is  the  spawn  and  young  of  other  fish,  and  tho  they  have 
no  apparatus  in  their  mouth  for  masticating  shells.  Bingl.  3.  p.  254. 

Some  of  these  were  found  within  them  in  a  state  of  solution, 

as  if  some  chemical  action  of  the  intestines  had  dissolved  them. 
TURBOTS  devour  the  smaller  kinds  offish,  but  invariably  refuse  all 

that  are  not  living,  p.  251 Bloet  found  several  young  Plaice  and 

Gurnards  in  the  stomach  of  a  LING.    In  the  stomachs  of  WHITINGS, 

both  Sprats  and  young  Herrings  are  often  found.  Bingl.  241 

The  HADDOCK  has  been  found  to  become  fat  on  Herrings.  Ib 

The  MACKAREL  make  great  havoc  among  a  shoal  of  Herrings,  when 

they  get   among  them.    p.  262 The   Red  Surmullet  feeds 

eagerly  on  crustaceous  animals,  p.  266.  .  .  .  Water  Snails  are  found 
in  the  stomach  of  the  Grayling.  279.  .  .  .  The  Dog  Fish  at  times 
devours  large  numbers  of  the  Haddock  and  Cod,  and  at  others 
seems  indifferent  to  them.  316.  Remains  of  the  Dog  Fish  have  been 
found  in  the  stomach  of  the  Frog  Fish. 

That  several  Fish  consume  others,  is  certain.  But  the  points 
which  require  to  be  ascertained  are,  whether  the  eating  appetite  of 
Fish  is  not  an  impulse  of  particular  seasons  for  particular  purposes; 
and,  whether  for  some  portion  of  the  year  they  do  not  subsist  with- 
out food ;  whether  even  the  carnivorous  are  not  harmless  and  tran- 
quil, except  at  the  stimulating  period  ;  and  whether  their  desire  for 
food  is  not  simultaneous  with  the  supply,  and  as  temporary  as  that 
frequently  is  ;  and  what  is  the  proportion,  in  number  as  well  as 
species,  of  those  who  feed  on  other  fish,  to  the  tribes  that  use  only 
vegetables,  or  insects,  or  the  crustaceous  and  testaceous  classes. 
The  correct  answers  to  these  questions,  would  probably  reduce  the 
alleged  voracity  of  Fishes  to  a  much  more  moderate  estimation  than 
is  now  entertained  by  many. 

U 
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LETTER    of  their  mode  of  feeding  is  at  least  worthy  of  some 
further  investigation. 

The  mild  and  harmless  character  of  those  classes 
of  beings  who  have  been  made  to  be  the  dwellers  in 
the  sea,  is  impressively  exhibited  in  those  of  the 
larger  size.  One  instance  in  the  Fish  Order  appears 
in  the  massy,  and  yet  gentle,  Sturgeon.24  The  im- 
mense quantity  of  various  other  classes  which  swim 
or  keep  together  in  vast  herds  or  shoals,  imply  the 
same  fact  of  inoifensiveness  to  each  other.'25  The 
other  large  inhabitants  of  the  Ocean,  the  Cetaceous 

24  '  The  Sturgeon,  with  a  form  as  terrible  and  a  body  as  large  as 
the  Shark,  is  yet  harmless.  Incapable  and  unwilling  to  injure 
others,  it  flies  from  the  smallest  fishes/  Goldsm.  495.  *  It  is  a  harm- 
less fish,  and  no  way  voracious.  It  never  attempts  to  seize  any  of 
the  finny  tribe,  but  lives  by  rooting  at  the  bottom  of  the  sea,  where 
it  makes  insects  and  sea-plants  its  whole  subsistence.'  Ib.  497.  This 
great  fish  must  therefore  be  a  very  slender  feeder.  Hence  has  arisen 
the  German  proverb,  *  which  is  applied  to  a  man  extremely  tem- 
perate, when  they  say,  He  is  as  moderate  as  a  Sturgeon.'  Ib.  498. 
Yet,  '  in  the  water,  he  is  one  of  the  strongest  fishes  that  swims.' 
Ib.  499. .  .  .  The  Sturgeon  ought  to  be  as  numerous  as  he  is  power- 
ful ;  for  Leuwenhoek  professes  to  have  reckoned  150,000  millions  of 
eggs  in  a  single  roe.  This  seems  extravagance.  Yet  Catesby 
declares  that  the  female  frequently  contains  a  bushel  of  Spawn. 
Either  estimate  is  surprising. 

25  Thus  the  Dolphins  associate  very  numerously.  A  gentleman 
writes  of  them,  *  as  I  returned  one  autumnal  evening  on  the  Bos- 
phorus  to  Pera,  I  encountered  an  army  of  DOLPHINS  who  were 
making  their  way  to  the  Euxine.  They  stretched  right  across  the 
water,  and  covered  a  space  of  three  or  four  miles.  There  must 
have  been  many  thousands.  They  advanced  in  grand  style,  snort- 
ing, spouting  and  splashing/  New  Monthly  Mag.  1832,  p.  242. . . . 
Dr.  Henderson  mentions  of  SALMONS,  that  they  congregate  in  such 
herds  in  Iceland,  that  *  in  five  hours  1,900  were  taken.  Sometimes 
3,000  are  taken  in  a  single  forenoon/  Hend.  Icel.  414.  So  1,350 
Salmon  were  taken  in  one  haul  of  a  net  at  the  Ballina  fishery  in 
Iceland,  in  the  summer  of  1832. .  . .  Even  SHARKS  associate  friendly 
together.  An  officer  mentions,  *  One  fine  calm  forenoon,  lying  in 
Batavia  Roads,  the  surface  of  the  water  was  studded  all  round, 
as  far  as  the  eye  could  reach,  with  the  fins  of  Sharks,  which  were 
lolling  in  their  lazy  way,  as  they  enjoyed  the  fine  sunny  day/ 

Unit.  Serv.  Journ.  1832,  p.  481. 
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and  the  Phocina  tribes,  are  distinguished  for  their  LETTER 
mildness  and  placidity.  The  great  Greenland  Whale  v— ^1_ > 
'  pursues  no  other  animal ;  leads  an  inoffensive  life ; 
and  is  harmless  in  proportion  to  its  strength  to  do 
mischief.'  Mighty  as  he  is,  he  sometimes  springs 
in  his  unwieldy  mass  sportively  out  of  the  water, 
from  the  excitement  of  some  sudden  joy,  or  for  his 
exercise  and  amusement ;  as  at  other  times  he  makes 
the  exertion  when  he  feels  a  difficulty  which  he  strives 
to  overcome.26  The  formidable  Narwhal,  or  Sea 
Unicorn,  with  all  its  size  and  powerful  weapon  of 
offence,  displays  the  same  disposition.27  The  Oro- 
nooko  Manati,  which  has  been  found  so  huge  in  bulk, 
that  twenty-seven  men  could  not  draw  it  out  of  the 
water,  and  the  others  of  this  tribe,  of  which  some 
are  twenty-eight  feet  long,  and  weigh  eight  thousand 
pounds,  are  likewise  gentle  and  peaceable  animals.28 

36  Captain  Hall  having  seen  a  Whale,  entangled  amid  coral 
reefs,  spring  out  of  the  water  to  a  perpendicular  height  of  twenty 
feet,  from  which  he  fell  back  again  on  the  sea  with  a  thundering 
crash,  inquired  of  Captain  Scoresby  if  he  had  seen  such  an  incident 
in  the  Arctic  regions  :  Scoresby,  in  answer,  wrote,  *  I  witnessed 
many  similar  exploits  of  the  Whales  in  their  freaks ;  they  were 
generally  of  a  middle  size  ;  but  I  think  I  have  seen  full  grown 
fish,  of  forty  or  fifty  feet  in  length,  do  so.  Certainly  I  have  several 
times  seen  Whales  leap  so  high  out  of  the  water  as  to  be  completely 
in  the  air,  which  could  be  scarcely  less  than  twenty  feet,  and  might 
be  more.  I  have  at  different  times  gone  in  pursuit  of  these  frolic- 
some fish/  Hall's  Frag.  Voy.  v.  1,  p.  135. 

27  '  In  all  the  variety  of  weapons  with  which  Nature  has  armed 
her  various  tribes,  there  is  not  one  so  large  or  so  formidable  as 
this.  Yet  notwithstanding  this,  and  its  amazing  strength  and  un- 
matchable  celerity,  the  Narwhal  is  one  of  the  most  harmless  and 
peaceable  inhabitants  of  the  ocean.  It  is  seen  constantly  and  in- 
offensively sporting  among  the  other  great  monsters  of  the  deep,  no 
way  attempting  to  injure  them,  but  pleased  in  their  company/ 

Goldsm.  453 It  is  as  small  an  eater  as  the  Whale.  '  Both  want 

teeth  for  chewing,  and  are  obliged  to  live  on  insects/  Ib. 

a8  Pennant,  Buffon,  and  Dr.  Shaw,  describe  them  as  tame,  inoffen- 
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LETTER  These  mightier  chiefs  of  the  watery  and  finny  nations 
* '  are  the  true  representatives  of  their  general  cha- 
racter. All  are  for  the  most  part  the  same  mild 
playful,  animated  and  unoffending  beings ;  and 
have  been  so  designed  and  organized,  habited  and 
stationed,  as  to  be  continually  of  this  placid  tem- 
perament. 

But  the  ocean  contains  some  of  a  different  humour, 
as  the  woods  and  mountains  have  the  wolf  and  the 
tiger.  A  warring  and  vindictive  temper  appears  at 
times  in  the  Indian  Sword-fish,  with  a  strength  which 
resembles  the  impulsion  of  an  elephant.29  The 
Grampus,  with  its  sword-like  dorsal  fin,  will  attack 
the  passing  Whale,  and  disturb  the  Seals.30  The 

sive  creatures,  who   feed  on  aquatic  plants  and  such  herbage  as 
grows  close  to  the  water,  which  they  never  quit. 

29  The  Xiphias  Platypterus.  His  upper  jaw  is  lengthened  into  a 
flat,  sharp,  ivory-like  beak,  which  resembles  a  sword,  but  far  more 
strong  and  solid.  With  this,  it  attacks  whales,  and  sometimes  ships. 
When  the  '  Leopard,'  from  Guinea,  was  cleaned  in  1725,  the  beak 
of  a  Sword  Fish  was  found  in  its  bottom,  which  had  passed  thro  the 
sheathing  and  a  three-inch  plank,  and  four  inches  beyond  that  into 
the  solid  timber.  It  had  followed  the  ship,  and  struck  it  as  under 
sail,  and  must  have  broken  off  in  the  animal's  struggle  to  disengage 
it.  Phil.  Trans,  v.  41.  .  .  .  There  is  now  in  the  British  Museum 
part  of  the  hull  of  an  East  Indiaman  with  the  sword  of  the  fish 
driven  completely  thro  it  almost  to  its  base.  The  Captain  informed 
Sir  J.  Banks,  that  the  animal  killed  itself  by  its  prodigious  exertion 
in  the  blow.  .  . .  Captain  Crow  saw  some  Sword  Fish  pursuing  and 
stabbing  a  Whale  near  the  Hebrides,  while  fish,  which  he  calls 
Threshers,  springing  into  the  air,  descended  upon  the  Whale  to 
flap  him  with  great  violence  with  their  tails.  It  was  a  combined 
attack,  from  which  he  was  bleeding  profusely.  Capt.  H.  Crow's 
Mem.  1830. 

w  This  animal,  which  frequents  both  the  Arctic  and  Atlantic 
Seas,  24  feet  long  and  12  broad,  has  a  bony  fin,  often  six  feet  long, 
resembling  a  scimitar  or  bent  sword.  It  is  a  great  enemy  to  the 
Whales.  Flocks  of  them  attack  the  largest ;  fasten  round  him,  like- 
so  many  bull-dogs,  till  he  roars  with  pain,  and  often  kill  and  devour 
him.  It  also  carries  on  a  constant  war  with  the  Seals,  which  it 

pushes 
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beautiful  Dorado    pursues    the  Flying-fish,    which    LETTER 
escapes  by  emerging  into  the  air  with  its  pinion-like 
fins  : 31  but  the  object  here  is  food,  or  the  pleasure  of 
the    chase ;    not    animosity.     The  Cottus  Scorpius 
evinces  an  angry  emotion ;  but  rather  perhaps  as  a 
self-protecting  repulsion,  than  as  a  purposed  aggres- 
sion.32   So  the  Scorpcena  Porcus  displays  an  irritabi- 
lity, which  may  be  referred  to  the  same  motive.33  The 
Fish  which  devour  others  for  their  subsistence,  act 
but  like  all  the  carnivorous  animals  of  nature ;  and 
they  are  in  every  case  the  smallest  number  of  their 
Order.    The  general  peace  of  the  Deep  is  proverbial, 
and  its  usual  aspect  is  that  of  its  animated  inhabi- 
tants gliding  cheerfully,  undistinguished  and  undis- 
turbing.     They  are  for  the  most  part  indifferent  or 
inoffensive  to  each  other,  and  many  are  highly  social 
and  profusely  gregarious.     We  may  therefore  infer, 
that  evil  passions  are  very  rare  among  them  ;  and 
that  malignity,  revenge  or  fury,  should  not  be  made 

pushes  from  the  rocks  into  the  sea  by  its  long  back  weapon.  Kerr's 
Linn.  p.  364. 

31  Goldsm.  540.  It  may  sometimes  happen  that  the  Tropic  bird, 
or  the  Albatross,  is  in  the  air  when  it  rises  ;  but  they  are  not  'for 
ever  on  the  wing  to  seize  it.'  On  the  Dolphin's  chase  of  the  Flying- 
fish,  see  Note  9  in  the  following  page, 

s  The  Father  Lasher.  It  inhabits  deep  places  near  the  shores  of 
Greenland  and  Newfoundland,  and  is  very  fierce  and  swift,  tho  less 
than  a  foot  long.  Its  head  is  armed  with  numerous  large  spines. 
'  It  follows  Sharks  and  other  large  predacious  fish,  lashing  them 
with  its  spines,  which  it  can  distend  in  a  formidable  manner,  until 
they  are  forced  to  abandon  its  haunts.'  T.  Linn.  753. 

4  It  inhabits  in  shoals  the  Mediterranean  ;  hides  itself  among 
the  sea-weed ;  preys  on  fish  and  crabs,  and  when  touched,  erects 
and  wounds  with  the  spines  of  its  dorsal  fin.'  It  is  above  a  foot  in 
length.  T.  Linn.  755.  .  .  .  The  Trachinus,  in  most  European  seas,  a 
foot  long,  buries  itself  in  the  sand,  leaving  only  its  nose  out;  but 
yet  if  trodden  upon,  it  strikes  out  the  spines  of  its  first  dorsal  fin 
with  force,  arid  inflicts  a  wound  which  tauses  an  immediate  inflam- 
mation. Ib,  721. 
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LETTER  features  of  their  general  character.  Even  the  dreaded 
^  rc*  .  Shark  is,  in  its  largest  species,  rather  an  unmolesting 
giant,  except  towards  its  appointed  food.34  We  cer- 
tainly find  that  they  live  among  other  fishes  without 
molesting  them ;  or  they  and  the  others  would  not 
be  together,  in  retired  places,  as  they  are  occasion- 
ally seen  to  be.35  There  is  obviously  some  pecu- 
liarity about  their  voracity,  not  yet  elucidated  ;  for, 
tho  never  disturbing  each  other  in  their  natural  state, 
yet  they  will  devour  any  of  their  own  species  who 
are  taken  out  of  that.30  And  when  the  carnivorous 


34  This  is  the  Squalus  Maximus,  or  Basking  Shark ;  dwelling  in 
the  Arctic  and  European  Seas.     *  It  grows  to  a  prodigious  size,  and 
feeds  on  the  smaller  cetaceous  animals,  which  it  swallows  whole. 
It  migrates,  and  appears  at  certain  times  in  great  shoals.    It  is  fond 
of  lying  near  the  surface  of  the  water,  for  the  sake  of  warming 

itself  by  the  sun.     But  it  is  not  very  fierce/   T.  Linn.  920 In 

his  milder  temper,  it  is  a  great  contrast  to  its  ferocious  relations, 
the  Zygsena  or  Hammer-shaped  Shark,  the  blue  Shark,  and  the 
White  one.    The  Appendiculatus,  or  Botany  Bay  Shark,  is  very 
fierce  ;  but  he  is  only  19  inches  long.     Phillips'  Bot.  Bay. 

35  Thus  Capt.  Beechey  says  of  Mount  Duff,  in  the  Gambia  Groupe : 
*  We  entered  the  Lagoon,  and  caught  a  large  quantity  offish,  con- 
sisting of  several  sorts  of  Pecra  a  Labrus,  and  many  small  Sharks/ 
Voy.  I.  p.  146. . .  .So  of  Ducie's  Island  :  *  Its  environs  appeared  to 
abound  in  fish,  and  Sharks  were  numerous/  p.  60. . .  .At  Osnaburgh 
Island,  tho  he  remarks  that  *  the  Sharks,  as  in  almost  all  the  unin- 
habited islands  within  the  Tropics,  were  so  numerous  and  daring, 
that  they  took  the  fish  off  the  lines  as  we  were  hauling  them  in/ 
Yet  he  found  in  this  very  spot  the  other  fish  so  abundant  and  so 
quiet  amid  these  Sharks,  that  '  unaccustomed  to  molestation,  they 
suffered  as  much  by  our  sticks  and  boat  hooks  as  by  our  lines.' 
p.  219. 

38  Thus  the  Officer  who  saw  the  Sharks  basking  so  peaceably  in 
Batavia  Roads,  as  mentioned  in  Note  25,  adds,  that  when  the  Mid- 
shipman had  caught  one  of  them,  pulled  him  up  into  their  boat,  cut 
open  his  belly,  and  then  sent  him  back  to  the  water,  his  body  was 
instantly  attacked  by  those  nearest  to  him,  and  so  on  by  all  the 
others  at  a  distance  as  they  came  up  on  the  disturbance,  and  was 
torn  to  pieces  by  them.  The  experiment  was  repeated  with  the 
same  result.  Un.  Serv.  Jour.  p.  481. 
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seek  their  prey,  we  must  recollect,  that  as  all  fishes  LETTER 
can  swim  at  every  point  of  the  watery  depth,  the  un- 
fathomed  profundity  of  the  ocean  presents  abundant 
facility  of  escape,  to  any'  which  happen  to  be  en- 
dangered by  their  pursuers.37  The  natural  instinct 
allotted  to  it,  teaches  each  class  where  it  can  move 
and  live  in  the  greatest  safety ;  and  no  greater  con- 
sumption can  take  place  among  the  finny  race,  from 
some  subsisting  on  others,  than  that  proportion  which 
the  laws  of  their  Creation  have  appointed.  This  is 
so  wisely  regulated  in  all  the  classes  of  animals 
which  form  food  to  each  other,  that  the  general 
comfort  and  multiplicity  seem  never  to  be  destroyed, 
nor  even  perceptibly  diminished.  No  law  of  nature 
appears  to  be  more  nicely  adapted,  nor  more  con- 
servatively governed,  for  the  promotion  of  the  com- 
mon welfare,  than  this  endangering  and  yet  sustain- 
ing agency.38 

It  is  in  the  Morse  and  Seal  tribes,  which  are  now 
separated  from  the  first  class,  and  are  almost  half 


37  As  an  instance  of  this  power  of  escape  it  may  be  mentioned, 
that  a  person  in  Cornwall  once  saw  a  Seal  in  pursuit  of  a  Mullet. 
The  fish  turned  to  and  fro  in  deep  water,  as  a  hare  chased  by  a 
greyhound,  till,  in  order  more  speedily  to  escape,  it  glided  into 
shoal  water.  The  Seal  pursued ;  but  the  Mullet,  to  get  more 
surely  out  of  danger,  threw  itself  on  its  side,  and  by  that  means 
darted  thro  shallower  water  than,  with  the  full  depth  of  its  paunch 
and  fins,  it  could  have  swam  in,  and  so  escaped.  Bingley,  An. 
Biogr.  vol.1,  p.  159. 

8  The  peaceful  nature  of  the  Fish  character  appeared  in  an 
experiment  mentioned  by  Mr.  Niel,  which  he  described  in  the 
Scots  Magazine.  He  kept  several  kind  of  sea-fish  together  in  a 
small  pond,  into  which  sea-water  could  be  introduced :  among 
these  were  Cod,  Haddock,  Salmon,  Whiting,  Coal-fish,  and  Floun- 
ders. He  remarks  of  them,  '  all  these  kinds  of  sea-fish  seemed  to 
agree  very  well  together.  No  fighting  had  ever  been  observed  by 
the  keeper,  and  seldom  any  chasing  of  one  species  by  another/ 
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LETTER  land-animals,  and  also  display  several  of  the  qualities, 
* — ^ — '  and  some  of  the  bodily  peculiarities,  of  the  quadru- 
ped, that  the  spirit  of  personal  battle  most  appears. 
Yet  even  in  these,  this  combating  fierceness  arises 
from  specific  causes,  and  is  exerted  for  specific  ends, 
and  not  as  a  general  temper ;  for  their  usual  habits 
are  self-indulgence  and  indolent  repose.  The  males 
of  each  kind  fight  vehemently  for  the  particular 
stations  they  have  selected,  and  for  their  connubial 
companions.39  When  attacked,  they  also  make  a 
sturdy  and  desperate  resistance.40  Yet  these  are 
mild  when  unmolested,  and  are  found  tamable  and 
docile.41  The  largest  of  them  has  the  civilized  pe- 

59  The  Ursine  Seal  frequents  the  sea  coast  of  Kamschatka,  New 
Zealand,  Statenland,  New  Georgia,  and  other  places.  One  male 
lives  in  family  with  many  females  and  their  young.  Each  animal 
has  a  particular  stone  when  on  land,  which  serves  for  its  bed,  and 
which  it  never  deserts.  For  their  stations,  and  on  account  of  their 
wives,  the  males  fight  bitterly  ;  and  their  battles  are  always  single 
combats.  Kerr's  Linnaeus,  p.  121.  The  other  species  of  Seals  have 
the  same  habit.  The  Common  Seal,  Phoca  Vitulina,  sleeps  gene- 
rally on  shore,  on  a  stone  that  is  a  considerable  height  above  water, 
and  in  summer  on  rocks  and  sandbanks.  Ib.  124. 

40  The  Seal,  when   overtaken,  defends   himself  vigorously  with 
his  feet  and  teeth,  and  can  bear  many  wounds,  but  is  killed  by  a 
blow  on  its  nose.   Ib.  124. 

The  Morse,  Trichichus  Rosmarus,  or  Sea-horse,  sometimes  18  feet 
long,  and  12  feet  round  in  his  thickest  part,  defends  himself  with 
great  resolution.  If  wounded  in  the  water,  he  will  attempt  to  sink 
the  boats  by  rising  under  them,  or  by  sticking  his  great  tusks  into 
its  sides.  They  often  sleep  on  the  icebergs,  and,  when  disturbed, 
throw  themselves  into  the  sea  with  great  impetuosity.  It  was  this 
kind,  which  Alfred  called  Horse-whales,  in  his  account  of  Ohther's 
Voyage.  Kerr.  Linn.  118. 

41  The  common  Seal  *  sports  without  fear  round  ships  and  boats, 
is  of  a  gentle  nature,  very  docile,  and  may  be  tamed  and  taught  to 
obey  a  keeper  like  a  dog/    Kerr.  Linn.  124.     The  one  exhibited  in 
London  in  1750,  answered  his  keeper's  call,  would  take  food  from 
the  man's  hand,  crawl  out  of  water,  and  when  ordered,  stretch  him- 
self out  at  full  length  on  the  ground;  and  when  directed,  would 
return  to  the  water. 
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culiarity  of  being  monogamous,  and  of  living  together  LETTER 
with  his  single  wife  and  offspring  in  distinct  little 
families,  all  close  and  peaceful  neighbours  to  each 
other,  like  an  associated  tribe  or  class.42  Some  of 
the  species  are  as  playful  as  a  kitten.43  In  reviewing 
the  natural  character  of  Fishes,  and  of  their  co- 
residents  in  the  sea,  we  must,  as  on  all  other  sub- 
jects, take  our  principles  from  the  most  prevailing 
phenomena  ;  and  never  substitute  the  exception  for 
the  general  law. 

As  Fishes  have  not  a  larynx,  or  organ  of  voice, 
nor  lungs  to  collect  and  emit  the  air  which  is  to  be 
made  vocal  by  it,  they  do  not  communicate  their 
meaning,  wants  or  feelings  by  sounds,  like  the  birds 
and  quadrupeds.  Yet  a  few  make  attempts  of  this 
sort.  As  the  Thunnys  sail  in  their  vast  shoals,  they 
utter  a  very  loud  hissing  noise.44  The  Ground  Ling 

42  Of  the  Trichicus  Manatus,  the  Lamantin  species,  which  dwells 
in  the  African  and  American  Seas,  varying  from  8  to  17  feet  long, 
and  7  feet  round,  never  goes  on  shore,  but  keeps  near  the  mouths 
of  large  rivers,  browsing  on  the  grass  there.     It  is  said  to  be  often 
tamed,  and  to  delight  in  music.     It  lives  in  families  of  one  male, 
one  female,  a   half-grown,  and  a  very  small  young  one.     By  pas- 
turing much  on  the  aquatic  plants,  insects  settle  and  feed  on  its  skin ; 
but   the  sea  fowls  relieve  them,  by  perching  on  their  backs,  and 
picking  out  what  is  molesting  them.    Their  sight  is  weak,  but  their 
hearing  extremely  acute.     Kerr,  p.  120. 

43  The  Sea  Ape,  Trich.  Man.  Siren,  five  feet  long,  with  a  head 
resembling  a  dog,  with  sharp  erect  ears,  and  a  sort  of  beard  on  both 
lips,  is  of  this  character.     M.  Steller  describes  it,  as  he  saw  it  off 
the  coast  of  America,  to  have  been  full  of  frolic  and  monkey  tricks. 
It  swam  round  the  ship,  looking  at  it  with  great  amazement,  some- 
times raising  its  body  a  third  part  out  of  the  water,  and  keeping 
erect  for  a  considerable   time  ;    then  darting  under  the  ship,  and 
appearing  on  the  other  side.     At  times  it  dived,  and  brought  up  a 
sea  plant  like  a  gourd,  which  it  tossed  up  and  caught,  and  played 
many  fantastic  tricks. 

44  T.  Linn.  825. 
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LETTER    Tsenia,  makes  a  similar  sound  when  he  is  handled.45 

v **•   .   The  Sciena  Stridens  gives  a  small  shriek  when  first 

taken  out  of  water.46  And  the  Cottus  Grunniens  also 
makes  a  squeaking  noise  when  handled.47  The  Cat- 
fish, when  reposing,  that  is,  when  happy,  imitate  the 
sound  which  the  animal  from  whom  they  are  named 
utters  when  it  is  pleased;48  as  the  Buffalo  Perch  in 
the  Ohio  grunts  its  satisfaction.49  Among  the  Phocina, 
the  great  Morse  roars  like  a  bull  if  disturbed,  and 
snores  while  asleep.50  The  common  Seal  moans 
piteously  when  pursued  on  land,  as  it  is  hurrying 
to  the  sea.51  The  Ursine  kind  low  like  an  ox  ; 52  and 
the  Leonine  one  both  grunts  and  snorts.53  But  all 
these  latter  partake  largely  of  the  quadruped  nature. 
These  attempts  at  utterance  may  be  regarded  as 
efforts  of  the  animal  to  express  its  feelings  at  the 
moment,  and  therefore  as  indications  that  its  mental 
nature  is  experiencing  those  feelings.  It  is  under- 

45  T.  Linn.  837.  *  Ib.  807.  47  Ib.  753. 

48  *  This  is  the  most  common  fish  in  all  the  Western  waters. 
They  receive  their  English  name  from  the  noise  they  make  when  at 

,     rest ;  a  noise  very  similar  to  the  purring  of  a  Cat/     Flint's  Geog. 
Mess.  p.  82. 

49  *  Found  in  all  the  waters  of  the  Ohio.     Its  name  is  derived 
from  the  singular  grunting  noise  it  makes.     It  is  a  fine  fish  for  the 
table,  weighing  from  10  to  30  Ibs/  Flint,  p.  79. 

50  Kerr's  Linn.  118.  51  Ib.  124. 

52  Ib.  123.  '  After  a  victory,  they  make  a  noise  somewhat  like 
the  chirping  of  a  cricket ;  and  after  a  defeat,  or  a  wound,  will  mew 
like  a  cat/  Bingl.  An.  Biog.  1.  p.  165. 

63  Ib.  122.  '  Their  voice  is  not  much  unlike  the  deep  bellowing  of 
the  bull.  The  young  ones  bleat  like  sheep/  1  Bingl.  169 Aris- 
totle remarked  of  the  Dolphin,  '  It  utters  sounds  when  taken  out  of 
the  water,  for  it  has  a  voice,  lungs  and  their  artery  ;  but  as  its  lips 
and  tongue  are  confined,  it  cannot  make  its  voice  articulate/  Anat. 
de  Anini.  p.  106. 
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going  the  emotions  of  pain  or  fear,  and  it  is  remark-    LETTER 
able,  that  altho  not  organized  to  be  vocal,  the  excita-  > — ^ — » 
tion  of  the  alarm  urges  it  to  endeavour  to  express  its 
sensations  by  sound.    This  seems  to  imply  some  un- 
known connexion  between  the  feeling  of  pain  in  the 
living  principle,  and  those  nerves  and  muscles  of 
the  body  which  can  be  made  to  signify  it  by  sound 
to  others.  Where  the  organ  of  voice  has  been  elabo- 
rately provided,  as  in  the  babe,  we  might  expect  an 
interior  communication  to   have  been  prepared  be- 
tween the  mind  and  its  moveable  larynx :  but  when 
no  specific  function  has  been  made  for  the  modifica- 
tion of  sound  into  an  expression  of  the  feelings,  it 
is  extraordinary  that  the  excited  creature  should  seek 
by  that  to  denote  its  apprehensions.     It  is  another 
intimation  that  this  marine  class  of  animals  have 
those  emotions  which  we  term  mental  feeling,  that 
when  the  Ursine  Seal  is  in  that  state  which  we  call 
grief  or  vexation,  it  has  been  observed  to  shed  a 
flood  of  tears.54     This  bodily  effort  has  such  an  ap- 
pearance of  intellectual  sensibility,  that  the  rules  of 
just  reasoning  incline  us  to  hesitate  before  we  deny 
its   identity  in  this  animal.     Other  feelings  in  this 
tribe  seem  to  be  of  this  character.55     Some  of  the 
Fish  indicate  emotions  which  imply  that  a  real  sensa- 
tion of  alarm  is  affecting  their  living  and  thinking 
principle  precisely  at  the  moment  of  actual  danger, 
when  fear  would  be  rational  in  the  most  intelligent 

54  Kerr's  Linn.  122. 

55  It  has  been  stated  by  those  who  have  observed  this  animal  in 
its  native  element,  '  that  Seals  delight  in  thunder  storms  ;  and  that 
during  these  times  they  will  sit  on  the  rocks,  and  contemplate  with 
apparent  pleasure  and  gratification  the  convulsion  of  the  elements/ 
Bingley,  vol.  1.  p.  160. 
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LETTER    being.50      In  one  species   in  the  Ohio,    an  actual 
«—  LXV  ^  building  ingenuity  has  been  noticed.57 

But  if  Fish  and  the  other  occupiers  of  the  ocean 
are  sensitive  to  pain  and  fear,  they  are  as  susceptive 
of  pleasurable  feelings.  They  have  the  appearance 
of  a  placid  and  contented  state  of  existence.  *No 
bird  or  quadruped  seems  happier.  None  have  fewer 
•wants.  None  require  less  means  in  order  to  be  com- 
fortable :  they  need  only  food ;  and  yet  they  can 
subsist  even  without  this  when  the  abstinence  is 
necessary.  They  suffer  nothing  from  inclemency  of 
weather,  or  variations  of  the  seasons  ;  nothing  from 
heat,  cold,  frost,  rain,  or  bitter  winds.  They  seem 
to  be  generally  exempted  from  disease.  They  are 
always  in  one  even  temperature  ;  they  enjoy  a  longer 
continuity  of  health  and  strength  than  most  other 
animals ;  and  from  these  causes  appear  to  possess  a 
natural  longevity,  which  in  some  of  their  classes 
surpasses  that  of  man.58  It  seems  to  have  been 

56  Thus  the  Gobrus  Schloperi,  when  pursued  by  other  fish,  seeks 
refuge  in  the  mud.    Turt.  Linn.  748.  .  .  .When   the  Levigatus   Te- 
trodon  is  alarmed,   it  erects  its  prickles.     Ib.  891. .  .  .When   the 
Gelatinosus  of  Kamschatka,  a  foot  and  an  half  long,  is  first  caught, 
it  trembles  like  a  piece  of  jelly.  Ib.  906.  .  .  .When  the  Tagara  Raia 
of  the  Red  Sea  is  taken,   it  beats  violently  with  its  fins  in  great 
agitation.   Ib.  930. 

57  This  is  the  Ohio  Toter,  Hypertelium  Macropterum,  of  which 
Mr.  Flint  remarks,  *  Length,  two  entire  inches.     It  makes  itself  a 
cell  by  surrounding  its  place  with  pebbles.     Hence  from  the  Vir- 
ginian word  '  tote/  to  carry, it  is  called  a  'Toter.'  Geog.Missis.  p. 83. 

58  Lord  Bacon  has  thus  estimated   these  advantages  :   '  Most  of 
the  disorders  incident  to  mankind,  arise  from  the  changes  of  the 
atmosphere  :  but  fishes  reside  in  an  element  little  subject  to  change. 
Theirs  is    an  uniform  existence.     Their  movements    are  without 
effort,  and  their  life  without  labour.     How  long  a  fish  continues  to 
live,  is  not  ascertained  ;   perhaps  the  life  of  man  would  not  be  long 
enough  to  measure  that  of  the  smallest. 
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ascertained  that  even  a  Carp  may  live  for  one  or  two    LETTER 
centuries ;  but  we  have  no  adequate  opportunities 
for  determining  the  age  of  those  who  live  in  the  vast 
and  fathomless  ocean.59 

That  Fishes  have  a  gratification  in  living  in  large 
mutual  societies,  even  beyond  other  animals,  may  be 
inferred  from  the  immense  numbers  of  many  classes 
which  are  found  congregating  together.  We  know 
this  familiarly  of  Herrings,  Pilchards  and  Mackarel. 
It  is  as  true  of  other  genera  ;60  and  even  of  the  mighty 
Whales.61  Of  the  Phocse  tribe,  some  have  the  com- 


59  Two  ways  of  determining  the  age  of  some  Fishes  have  been 
devised.  One,  by  numbering  the  eccentric  circles  on  the  scales ; 
the  other,  by  those  in  a  transverse  section  of  the  backbone.  On 
examining  a  fish's  scale  by  a  microscope,  it  is  found  to  consist  of 
circles,  one  of  which  is  added  every  year.  The  same  annual  addi- 
tion occurs  to  the  backbone.  By  this  mode,  Buffon  found  a  Carp 
to  have  lived  100  years.  Gesner  had  one  as  old;  and  Alberti 
affirms,  that  another  was  of  double  that  period.  BufFon's  Nat.  Hist. 
Goldsmith's  Nat.  Hist.  v.  3.  p.  428.  .  .  .The  age  of  the  Skate  and 
Ray,  which  have  no  scales,  must  be  judged  of  by  the  backbone. 
Dr.  Forster  saw  Carp  in  Prussia  between  60  and  TO  years  old. 
Phil.  Trans.  .  .  .In  the  royal  pond  at  Marli,  some  particular  fish 
were  alive  in  the  middle  of  the  eighteenth  century,  which  were 
traditionally  recorded  to  have  been  placed  there  in  the  reign  of 
Francis  I.  in  the  sixteenth.  A  Pike  was  found  to  be  90  years  old  ; 
and  Gesner  states,  that  in  1497,  one  was  taken  in  Swabia,  that  had 
a  brazen  ring  with  the  date  of  1230.  But  it  is  desirable  to  have 
such  facts  confirmed  by  modern  experience.  .  .  .Buffon  thought 
that  Whales  have  lived  1,000  years;  but  Schultz  argues,  not  un- 
reasonably, that  this  inference  is  not  sufficiently  grounded.  Sch. 
Arist.  Anim. 

30  Mr.  West,  in  Davis's  Straits,  says,  *  For  nearly  a  whole  day  a 
large  shoal  of  the  Delphinus  Deductor  followed  the  ship/  Journ. 
p.  5.  .  .  .In  Carysfort  Isle,  South  Sea,  Captain  Beechey  saw  '  shoals 
of  small  fish  of  the  Chretodon  kind,  highly  beautiful  in  color,  sporting 
along  the  lake.'  Voy.  I.  p.  213.  He  saw  many  groupes  of  other 
fishes  in  the  unfrequented  isles. 

61  The  White  Whales  were  '  so  numerously  together  in  the  bay 
at  Seal  River,  that  the  Eskimaux  harpooned  40  in  2  days.'  West's 
Jour.  p.  184.  .  .  .At  Icy  Cape,  Captain  Beechey  saw  a  great  quan- 
tity 
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LEITER  forts  of  family  association.62  Both  these  and  the 
« — ^-1— <  Cetaceous  kinds  have  the  gratification  of  suckling 
and  nursing.63  The  sportiveness  of  both  Fish  and 
Phocse  evidences  their  enjoyment  of  life  ;M  and  their 
motion  by  swimming,  being  always  governable  as 
to  its  celerity  by  their  own  will,  is  gentle  or  rapid, 
just  as  they  please ;  and  must  therefore  be  an  ex- 


tity  of  the  Black  Whales  together, '  more  than  I  remember  ever  to 
have  seen  eveniti  Baffin's  Bay.'  VI.  379. .  .  .Dr.  Henderson  remarks, 
that  sometimes  an  immense  number  of  Whales  enter  the  Bradafiord 
in  Iceland.  About  three  years  before  he  wrote,  upwards  of  1,000 
were  on  its  Southern  shores.  Icel.  p.  322. 

M  The  Seals,  and  Walrus  or  Morse,  live  in  the  society  of  their 
own  families  and  of  each  other,  and  are  frequently  seen  basking 
together  by  scores  and  hundreds.  The  Porpoises  are  seen  swim- 
ming together  in  large  herds,  sometimes  in  regular  lines  very 
slowly,  and  tumbling  about  in  the  waters;  at  other  moments,  darting 
forwards  with  great  velocity  in  an  irregular  manner.  Kerr's  Linn, 
p.  363.  .  .  .'  When  a  Manati  is  hooked  or  struck,  the  whole  herd 
will  attempt  its  rescue/  Bingl.  v.l.  p.  154. 

63  The  common  Whale  suckles  her  young,  and  takes  care  of  it 
with  great  affection.  Kerr's  Linn.  357.   The  female  Seals  also  suckle 
their  offspring  for  six  or  seven  weeks,  in  caverns  or  hollow  rocks, 
and  then  take   them  out  to  sea  when  able  to  take  care  of  them- 
selves.   Ib.  124.     The  Morse  tribes    also   suckle   their  young  with 
attention  and  fondness.     The  Dugon  Trichicus  has  breasts  like  a 
woman.  Ib.  118. 

64  The  Dolphin  and  Porpoise  are  often  seen  sporting  on  the  water. 
Many  fish  display  the  same  kind  of  joyous  activity  on  the  water. 
Seals  are  often  seen  wallowing  in  their  miry  beds,  and  tumbling 

playfully  over  each  other.    Kerr,  122 Crantz  mentions,  that 

Walruses,  when  playing  about  the  water,  have  been  frequently  ob- 
served to  draw,  with  their  long  tusks,  sea- fowl  beneath  the  surface, 
and  after  a  little  while,  to  throw  them  up  into  the  air.     '  As  they 
do  not  eat  these  birds,  this  can  be  done  only  out  of  wantonness  and 
frolic.'  Bingl.  1.  p.  154.  .  .  .'  A  Seal  tamed  in   an  island  near  Edin- 
burgh, had  all  the  affection  and  playfulness  of  a  dog.     It  fawned 
about  its  masters,  licked  their  hands,  and  met  them  on  their  return. 
It  would  snatch  up  a  stick  or  brush,  scamper  off  to  the  water,  and 
swim  about  with  it  to  a  distance.     It  always  came  back  with  what  it 
had  taken,  and  lay  it  at  their  feet,  fawning  and  fondling  all  the 
while.'    The  British  Naturalist. 
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ercise  as  pleasurable  to  them  as  those  of  our  own    LETTER 
race  who  can  imitate  it,  find  and  declare  it  to  be  to 
human  sensibility.     Even  the  fear  of  the  Seal  can 
subside  when  the  reason  for  it  ceases.65 

The  just  conclusion,  from  an  extended  and  impar- 
tial review  of  the  habits  and  appearance  of  this  class 
of  animals,  seems  to  be,  that  Fish  have  a  general 
tranquillity  of  character  and  nature,  combined  with 
much  agility  of  movement ;  and  possess,  for  the  most 
part,  that  peaceful  comfort  of  life  and  feeling,  which 
gives  the  great  charm  to  sentient  existence  in  every 
form  and  region.  Animated  and  pacific  ;  many  spe- 
cies fond  of  social  combinations  ;  the  more  insulated 
most  commonly  inoffensive  to  each  other ;  those  ap- 
pointed to  be  the  food  of  others,  becoming  so  without 
contest  or  passion  ;  each  with  few  bodily  wants  or 
exciting  gratifications — the  great  Deep  usually  pre- 
sents to  our  consideration  an  immense  space  of  animal 
harmony  and  of  temperate  enjoyment.66  No  life  can 


64  When  the  Seals  are  attacked,  they  fall  into  the  utmost  con- 
fusion, and  tumble  down,  and  tremble  so  violently,  that  they  are 
scarce  able  to  use  their  limbs.  When,  however,  they  find  it  impos- 
sible to  escape  without  fighting,  they  become  desperate,  and  turn  on 
their  assailant  with  vast  noise  and  fury.  But  when  they  find  them- 
selves uninjured,  and  that  there  is  no  intention  to  assail  them,  they 
soon  overcome  their  fear  of  mankind.  Steller,  when  he  was  on 
Behring's  Island,  lived  for  six  days  in  a  hovel  that  was  surrounded 
by  these  animals.  They  were  soon  reconciled  to  him  ;  would  ob- 
serve with  great  apparent  calmness  what  he  was  doing ;  would  lie 
down  near  him  ;  and  even  suffer  him  to  take  hold  of  and  play  with 
their  cubs.'  Bing.  An.  Biog.  vol.  1,  p.  168. 

56  In  their  general  element  they  are  so  little  within  the  power  of 
others  to  injure  them,  from  their  facilities  of  escape,  and  are  there- 
fore so  rarely  disturbed  by  human  annoyance,  that  Captain  Hall 
has  remarked,  «  People  who  know  nothing  of  a  sea-life,  fancy  that 
fish  is  not  a  rarity  with  us  ;  but  there  is  nothing  of  which  we  taste 
so  little  ;  so  that  the  greatest  treat  by  far,  when  we  come  into  port, 
is  a  dish  of  fresh  soles  or  mackarel ;  even  the  commonest  fish  is  a 

treasure. 
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LETTER  be  simpler  than  theirs — none  seems  more  universally 
^__1_! — ,  soothing  and  pleasurable.  Pain  has  but  little  or  brief 
residence  among  them ;  for,  even  when  absorbed  by 
larger  ones  for  nutriment,  they  are  swallowed  with- 
out laceration,  and  entombed  in  darkness  and  death, 
before  they  are  well  conscious  of  their  change  of 
situation.  Death  therefore  is  to  them,  what  the 
Druids,  in  their  mythological  theories,  sang  it  to 
be  to  man : 

A  change  which  can  but  for  a  moment  last — 
A  point  between  the  future  and  the  past. 

Thus  they  represent  to  the  contemplative  mind  an 
actual  image  of  placid  happiness  in  life,  and  of  unfelt 
departure  from  it.67  ^ 

Such  are  Fish,  and  the  other  animal  beings  that 
live  with  them  in  the  waves.  —  It  is  our  advantage 
above  them,  that  we  can  add  to  their  physical  pla- 
cidity the  enjoyment  of  the  moral  principles  ;  the 
mental  sensibilities  ;  occasional  delights  of  exquisite 
joys  ;  intellectual  activities  ;  the  sublimer  feelings 
of  our  highest  destination  ;  and  the  gratifying  plea- 
sures of  social  communication.  All  these  occupy 
and  attract  us,  and  furnish  many  a  banquet  in  the 
succession  of  our  revolving  years.  Yet,  amid  life's 
varied  streams  and  sources  of  transport  and  pain, 


treasure.  It  is  only  in  soundings  that  any  are  to  be  met  with,  for 
in  the  open  and  bottomless  ocean,  we  meet  with  nothing  but  whales, 
porpoises,  dolphins,  sharks,  bonitos,  and  flying-fish/  Hall's  Frag. 
Voy.  1st  Series,  1.  89. 

67  The  Jewish  Rabbis  estimated  so  highly  the  general  comfort  of 
the  Fish  existence,  that  one  of  them,  in  describing  their  doctrine  of 
the  transmigration  of  souls,  inculcates,  that  '  The  souls  of  the 
righteous,  whose  conversation  is  with  the  law,  and  who  only  need 
a  purification,  go  into  Fish.  Hence  we  are  commanded  to  eat  of 
the  choicest  fish  on  the  Sabbath  day.'  Jalkul  Chadash,  Ednek 
Hammeled  in  1  Stehlin  Trad.  294-7. 
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often  mingled  and  often  alternating,  we  learn  at  last  LETTER 
to  prefer  those  milder  and  more  certain  or  enduring  — ,-1— * 
pleasures  which  calmly  sooth  us,  to  the  bustle,  the 
labour,  and  the  excitements,  that  engage  and  ani- 
mate our  youth  and  maturer  strength.  Agitation 
and  emotion  at  length  lose  their  charm  :  they  dis- 
turb more  than  they  amuse  us.  As  age  advances  to 
its  sober  evening,  we  perceive  and  appreciate  the 
value  of  conscious  life  without  pain  ;  of  sedate  tran- 
quillity ;  of  reposing,  yet  not  inactive,  thought ;  of 
sensibility  without  perturbation ;  of  patient  hope ; 
of  resting  moveability  ;  of  sensations  that  please,  but 
do  not  agitate ;  of  intellectual  rumination ;  and  of 
those  solemn  aspirations  of  sacred  foresight,  of 
prospective  gratitude,  and  of  humble  reliance  on  the 
great  mediatorial  Benefactor,  which  close  our  mortal 
days  with  true  dignity,  and  make  even  dissolution 
an  inestimable  blessing.67 

67  Among  the  living  creatures  in  the  waters,  are  the  TESTACEOUS 
and  CRUSTACEOUS  classes.  The  first  are  remarkable  for  the  soft- 
ness of  their  bodies,  the  continuity  of  their  parts,  the  simplicity  of 
their  mouth,  and  the  permanency  of  their  attachment  to  their  cal- 
careous dwellings.  Their  shells  are  principally  composed  of  car- 
bonate of  lime,  with  a  small  portion  of  animal  matter.  They  are 
divided  into  three  arrangements  :  the  BIVALVES,  including  Oysters, 
Cockles,  Muscles,  Scallops,  &c. ;  the  UNIVALVES,  as  Periwinkles, 
Limpets,  Welks,  and  Snails  ;  and  the  MULTIVALVES.  Bosc  has 
classified  these  under  several  subdivisions,  in  his  Hist.  Nat.  des 
Coquilles,  in  the  Diet.  Naturelle.  In  his  system,  the  arrangement 
is  more  methodical,  and  the  genera  more  definite,  than  in  the  Lin- 
naean  System.  The  Supplemeat  of  the  Ed.  Encycl.  art.  Concho- 
logy,  details  the  classification  of  Bosc.  Conchology  comprises  the 
shells  which  protect  the  Molluscous  Animals.  Ib. 

The  CRUSTACEOUS,  have  a  fibrous  texture,  articulated  members, 
complicated  organs  of  mastication,  and  at  stated  periods  renew 
their  coverings.  Their  shells  contain  phosphate  of  lime.  Suppl. 
Ed.  Encyc.  p. 284. 
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LETTER    X. 

ON  THE  MATURE  AND  PHENOMENA  OF  THE  MENTAL 
PRINCIPLE  WHICH  APPEARS  IN  THE  FISH  AND  OTHER 
ORDERS  OF  ANIMATED  BEINGS  THAT  RESIDE  IN  THE  SEA. 

LETTER    THE  habits  of  Fishes  are  too  little  known  for  us  to 

y 

v — ^1 »  form  sufficient  ideas  of  the  extent  and  degree  of  the 

mental  faculty,  which  accompanies  their  living  prin- 
ciple. The  similarity  of  their  brain  to  that  of  birds 
was  remarked  by  one  of  our  distinguished  Anato- 
mists of  that  grand  function  of  our  present  mode  of 
existence.1  Their  organs  of  sense  resemble  ours  in 
the  principle  of  their  construction,  with  particular 
modifications  to  suit  them  to  the  watery  medium  in 
which  they  live.2 

That  they   possess   and   exercise   volition,  many 
show.     The  two  Sword  Fishes  who  plunged  their 

1  Dr.  Th.  Willis.  As  he  had  traced  many  resemblances  between 
the  brain  of  Man  and  that  of  quadrupeds,  so  he  remarks  of  Birds 
and  Fishes,  *  Both  these  species  of  animals,  coetaneous,  and  as  it 
were  twins  at  their  creation,  have  their  affinity  m  nothing  more 
strongly  than  in  the  fabrication  of  the  brain.'  He  proceeds  to  detail 
the  similarities.  Cereb.  Anat.  67 — 76.  The  parts  wanting  in  the 
one,  are  absent  in  the  other.  The  additional  peculiarities  are  ex- 
hibited by  both. 

3  Borelli  examined  the  optic  nerves  of  the  Sword  Fish,  Thunny, 
and  others  ;  and  disputed  with  Eustachius  and  others  on  their  struc- 
ture: contending,  that  they  were  cross  barred  and  complicated  like 
cloth,  and  not  longitudinal  fibres.  Lett,  in  Malph.  Op.  v.  2,  p.  1 — 7. 
.  .  .  The  optic  nerves  intercussate  in  them,  as  in  animals.  The  me- 
dulla oblongata  is  exactly  analogous  to  that  of  birds;  fitting  the  one 
to  swim  in  the  sea,  and  the  other  for  that  flight  in  the  air  which  may 
be  called  an  aerial  natation.  Willis,  75.  Their  cerebellum  resem- 
bles that  of  the  more  perfect  animals.  76.  Casserius  Placentinus 
ascribed  olfactory  nerves  to  them.  Ib. 
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beaks  into  the  ships  they  pursued,  apparently  sup-    LETTER 

posing  them  to  be  Whales,  or  some  analogous  sub-    v — ^ — ' 

stance,  exhibited  a  vigorous  determination  of  their 

will  to  their  own  perdition.3     Yet,  tho  mistaken  in 

the  object,  the  blow  was  not  ill  judged,  nor  the  force 

with  which  it  was  given  ;  for  this  would  have  buried 

their  snout  so  far  in  a  Whale,  as  to  have  enabled 

them  to  have   extracted  the  nutritive  matter  they 

sought  by  the  action,  before  the  Whale  could  have 

loosened  its  wounded  body  from  their  attack.     To 

mistake  the  keel  of  a  vessel  for  the  animal,  was  not 

a  greater  error  than  a  seaman's  mistaking  a  Whale 

for  an  island,  or  a  fog-bank  for  a  real  shore,  which 

has  been  repeatedly  done.4 

The  Fish  which  climbs  trees  displays  an  equal  ex- 
ertion of  peculiar  will,  tho  its  exact  intention  is  not 
known,  beyond  the  general  idea  that  it  is  seeking  for 
food,  or  something  agreeable  to  its  perception.5  The 
Salmon  exhibits  a  remarkable  instance  of  determined 
effort  to  effect  a  rational  purpose,  in  the  extraordinary 

3  See  before,  Note  29,  p.  292.     The  Whale  endeavours  to  strike 
its  assailant  with  its  tail ;  of  which  one  blow  would  destroy  him. 
The  Sword  Fish,  by  great  agility,  avoids  the  descending  ruin,  and, 
bounding  in  the  air,  again  falls  upon  the  Whale. 

4  Milton  has  noticed  one  of  these  illusions — 

*  Him  haply  slumb'ring  on  the  Norway  foam 
The  pilot  of  some  small  night-foundered  skiff 
Deeming  some  island,  oft,  as  seamen  tell, 
With  fixed  anchor  in  his  scaly  rind 
Moors  by  his  side.'  Par.  Lost.  B.  1. 

5  The  Perca  Scandens,  which  inhabits  rivulets  in  Tranquebar  ; 
about  a  palm  long.     By  the  means  of  the  spines  of  its  gill-covers, 
and  the  spinous  rays  of  its  other  fins,  it  crawls  up  trees.     Linn. 
Trans,  v.  3,  p.  62 Lieut.  Dalderff  saw  it  ascending  a  palm  grow- 
ing near  a  pool  of  water  ;  it  had  got  up  five  feet  when  observed.     It 
was  very  tenacious  of  life,  for  it  moved  about  on  dry  land  many 

hours  after  it  was  taken.  Ib Dr.  Shaw  calls  it  the  Climbing 

Sparus.  G.  Zool.  vol.  4,  p.  475. 

X  2 


308  SACRED  HISTORY  OF  THE  WORLD: 

LETTER  leaps  which  it  makes  to  surmount  cataracts  or  other 
^___/__-'  obstacles,  which  impede  its  progress  as  it  ascends  a 
river.  This  requires  not  only  will,  but  correct  per- 
ception and  judgment,  as  its  muscular  exertion  must 
be  regulated  by  the  extent  and  nature  of  the  hin- 
drance which  it  meets  with,6  and  by  a  perception  of 
the  height  to  which  its  spring  must  reach.  Other 
Fish  can  make  such  elevating  starts  when  they  chuse. 
The  several  species  of  Flying  Fish  display,  in  like 
manner,  voluntary  exertions  on  emergencies  of  dan- 
ger, in  order  to  escape  it,  and  the  idea  how  they  can 
do  so :  a  spontaneous  motion  for  a  reasonable  purpose, 
at  the  proper  moment,  and  continued  as  long  as  the 
necessity  lasts,  or  the  ability  to  perform  it  remains.8 

0  Mr.  Pennant  watched  them  at  Port  Aberglaslyn,  where  they  had 
to  pass  a  perpendicular  fall.  They  sprang  up  quite  straight,  and 
with  a  tremulous  motion.  They  do  not  always  succeed  in  their  first 
leap,  and  in  that  case  repeat  it,  if  they  can,  till  they  have  cleared 
the  difficulty.  The  leap  is  sometimes  seven  or  eight  feet.  Brit. 

Zool.  v.  9,  p.  284 *  On  the  River  Liffey,  in  Ireland,  there  is 

a  cataract  about  19  feet  high,  up  which  these  fish  leap.  They  fre- 
quently fall  back  many  times  before  they  surmount  it.'  Bing.  An. 
Biog.  vol.  3,  p.  270. 

7  The  Trout  leaps  several  feet  out  of  the  water.   T.  Linn.  847. 
And  the  Trichiurus  of  South  America,  often  leaps  into  boats  as  they 
pass  by.  Ib.  712. 

8  The  Scorpoena  Volitans,  in  the  fresh  waters  of  Amboyna  and 
Japan,  less  than  the  River  Perch,  thus  raises  and  suspends  itself  for 

a  time,  when  pursued.  T.  Linn.  757 So  the  Trigla  Volitans  of 

the  Mediterranean  and  Asiatic  Seas,  flies  out  of  the  water  in  every 
direction  when  endangered.   Ib.  834. . . .  The  Exocoetus  Volitans  is 
the  most  celebrated  for  this  exertion.     It  is  done  in  all  by  the  pec- 
toral fins  ;  but  the  flight  can  be  supported  only  while  they  are  wet. 
Captain  Tobin  watched  them  about  Otaheite.    They  use  their  tail 
to  supply  their  pectoral  wings  with  the  needed  moisture.     He  fre- 
quently saw  the  Dolphins  and  Bonitos  in  pursuit  of  them  ;  but  none 
could  go  beyond  100  yards  without  dipping  in  water  for  a  fresh  sup- 
ply of  wet.     Its  length  is  from  12  to  15  inches.  Penn,  Br.  Zool. 

v.  3,  p.  333.     Wood,  Zool.  2,  p.  187 They  are  sometimes  in 

danger  from  sea-birds  while  in  the  air  ;  but  this  coincidence  of  their 

presence 
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All  the  active  mind  which  both  hare  and  hounds    LETTER 
display  in  a  rural  chace,  was  exhibited  in  that  acci- 
dental pursuit  of  these  fishes  by  the  Dolphin,  which 
Captain  Basil  Hall  has  so  interestingly  described.9 

The  periodical  migrations  of  so  many  tribes,  for 
the  purpose  of  fecundating  and  depositing  their  eggs, 
display  a  mental  instinct  in  rational,  persevering  and 
efficacious  operation.  The  same  combination  of  action 
and  judgment  appears  in  the  Fish  that  crawls  on  land 
in  search  of  water;10  and  in  the  night  journeys  of 

presence  cannot  very  often  occur.  The  casual  incident  has  been 
dolorously  magnified  into  an  habitual  circumstance,  and  the  Fish 
supposed  therefore  to  lead  a  miserable  life.  It  is  most  probable 
that,  having  the  power  of  the  aerial  excursion,  it  often  uses  it  for  its 
own  amusement. 

9  '  About  a  dozen  Flying  Fish  rose  out  of  the  water,  and  skimmed 
away  to  windward  at  the  height  of  ten  or  twelve  feet.   A  large  Dol- 
phin that  was  keeping  in  company  at  the  depth  of  two  fathoms,  and 
glistening  beautifully  in  the  sun,  no  sooner  saw  them,  than  heturned 
his  head  toward  them,  and  darting  to  the  surface,  leaped  from  the 
water  with  a  velocity  little  short  of  a  cannon  ball.  The  length  of  his 
first  spring  was  10  yards ;  but  they  kept  ahead  of  him.  After  he  fell, 
we  could  see  him  gliding  thro  the  water  for  a  moment ;  then  he  rose, 
and  shot  forward  with  a  still  greater  velocity,  and  to  a  still  greater 
distance.     In  this  manner  he  pursued  them,  while  his  brilliant  coat 
sparkled  and  flashed  in  the  sun  quite  splendidly.     The  Flying  Fish, 
thus  hotly  pursued,  dropped  into  the  sea,  to  set  off  again  in  a  fresh 
and  more  vigorous  flight,  but  took  a  different  direction,  implying 
that  they  had  detected  their  enemy,  who  was  now  gaining  upon  them. 
His  pace  was  two  or  three  times  as  swift  as  theirs.   Whenever  they 
varied  their  flight  in  the  smallest  degree,  he  lost  not  the  tenth  part 
of  a  second  in  shaping  a  new  course,  so  as  to  cut  off  the  space  ;  while 
they  in  a  manner,  not  unlike  that  of  a  hare,  doubled  more  than  once 
upon  their  pursuer.     As  they  became  exhausted,  he  seemed  so  to 
arrange  his  springs,  that  he  contrived  to  fall  at  the  end  of  each  just 
under  the  spot  where  they  were  about  to  drop.     We  saw  them  one 
after  another  drop  into  his  jaws  as  they  lighted  on  the  water,  or 
were  snapped  up  immediately  afterwards/     Capt.  Hall.  Fragm.  of 
Voy.  2d.  Series. 

10  The    Callichthis  Silurus  *  inhabits  small  running  streams  of 
Europe,  and  when  these  are  dried  up,  crawls  across  meadows  in 
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LETTER  Eels  for  obtaining  food.11  But  when  they  move 
v — 'j. — *  with  the  semblance  of  following  a  conductor,  in  a 
marshalled  form,  we  cannot  avoid  inferring  in  them 
the  same  degree  of  reasoned  intention  and  judg- 
ment which  we  ascribe  to  animals  who  exhibit  such 
habits.12 

A  distinct  action  of  judging  mind  appears  in  the 
Fish  that  directs  the  projectile  blow  on  the  insects 

search  of  water/  When  confined,  *  it  is  said  to  perforate  the  sides  of 
reservoirs,  for  the  purpose  of  making  its  escape/  T.  Linn.  839. 

11  During  the  night,  they  wander  along  the  meadows,  in  search  of 

snails  and  worms Dr.  Plot  mentions  this  fact  in  his  History 

of  Staffordshire.     That  they  can  travel  out  of  water  is  certain 

M.  Arderon  saw  them  sliding  up  the  dry  flood-gates  of  the  water- 
works at  Norwich,  six  feet  above  the  surface  of  the  water,  with  the 
greatest  facility,  to  get  into  the  water  above  the  gates.  Phil.  Tr. 

v.44,  p.  395 Dr.  Anderson,  as  he  walked  by  the  Dee,  observed 

a  close  connected  stream  of  young  Eels,  two  inches  long,  moving 
along  the  edge  of  the  river  in  shoal  water.     They  moved  on,  night 
and  day,  without  interruption,  for  several  weeks.     Their  progress 
was  about  a  mile  an  hour.     That  place  was  six  miles  from  the  sea. 
The  shoal  was  not  less  than  from  12  to  20  feet  in  breadth,  and  very 
long.     '  Whence  they  came,  or  whither  they  went,  I  know  not.     I 
am  told  the  same  phenomenon  takes  place  every  year  at  the  same 
season/     And  Bee.     Wood,  Zool.  2,  p.  135. .  .  .  Eels  are  in  some 
places  so  numerous,  that  in  the  Garonne  60,000  are  said  to  have  been 

taken  in  one  day  by  a  single  net Dr.  Bloet  mentions  that  many 

waggon  loads  of  them  are  conveyed  from  the  mouths  of  the  Baltic 

into  Saxony.     Ib.   137 The  following  passage  explains  what 

Dr.  Anderson  saw :  *  Eels  produce  their  young  about  the  end  of 
Summer.     They  are  said  to  descend  into  the  sea  for  this  purpose, 
and  to  take  the  opportunity  of  the  most  obscure  nights,  and  when 
the  rivers  are  flooded  by  accidental  rains,  to  seek  the  ocean.     The 
young  fry  begin  to  return  into  the  fresh  water  about  the   end  of 
January ;  and  continue  their  passage  for  the  three  following  months, 
during  which  time  they  are  taken  in  the  River  Arno  by  millions  ; 
but  of  so  small  a  size  that  a  vast  number  of  them  goes  to  a  pound/ 
Gold.  Nat.  Hist.  3,  p.  257. 

12  The   Lavaretus   Salmo    '  inhabits   Northern  Europe  ;    and  in 
spawning  time  approaches  the  mouths  of  rivers  in  immense  shoals, 
swimming  near  the  surface,  in  an  acute-angled  column,  with  a  leader 

at  their  head/     T.  Linn.  852.     Phil.  Trans,  v.  63,  p.  149 The 

Thunny  migrates  in  a  regular  parallelogram. 
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it  perceives  and  desires  to  make  its  food ;  for  this  LETTER 
requires  a  careful  proportioning  of  the  force  to  the 
distance,  and  to  the  amount  of  the  water  that  is 
thrown ;  in  this  operation  an  accurate  perception 
and  instantaneous  judgment  are  necessary  in  order 
to  produce  so  continually  a  successful  result.13 

The  Fishes  that  hide  themselves  in  the  mud,  to 
be  in  safety  from  their  assailants,  or  to  avoid  danger, 
or  to  procure  comfort,  evince  what  resembles  a  per- 
ception and  use  of  the  fittest  means  to  effectuate 
their  wishes.14  The  Salmon,  when  storms  come  on, 
sinks  to  the  bottom ;  as  if  with  a  right  judgment  to 
avoid  what  would  injure  it  :15  while  those  to  whom 
the  agitation  will  be  rather  pleasurable  than  perni- 
cious, become  sensible  of  the  impending  change, 


13  *  The  Chastodon  Rostratus,  about  six  or  eight  inches  long,  fre- 
quents the  sea-shores  in  the  East  Indies.     When  it  observes  a  fly 
sitting  on  the  plants  that  grow  in  shallow  water,  it  swims  to  the  dis- 
tance of  five  or  six  feet,  and  then,  with  surprising  dexterity,  ejects 
out  of  its  tubular  mouth  a  single  drop  of  water,  which  never  fails 
striking  the  fly  into  the  sea,  where  it  soon  becomes  its  prey.    Hom- 
mel,  a  Dutch  governor,  had  some  of  these  fish  put  into  a  tub  of  water, 
and  afterwards  pinned  a  fly  on  a  stick  within  their  reach.     He  daily 
saw  these  fish  shoot  at  the  fly,  and  with  such  dexterity  that  they 

never  failed  to  hit  their  mark/  Phil.  Trans,  v.  54,  p.  89 Pallas 

describes  the  Sirena  Jaculatrix  as  securing  flies  by  a  similar  contri- 
vance. Ib.  v.  56,  p.  186 The  Sparus  Insidiator,  in  the  Indian 

Seas,  ten  inches  long,  catches  aquatic  insects,  like  the  Chaetodon,  by 
its  snout,  which  it  can  lengthen  out  into  a  tube.  T.  Linn.  785. 

14  The  Schloperi  Gobius,  in  the  Lakes  of  Amboyna,  when  pursued 

thus,  hides  itself.  T.  L.  748 The  flat  fish  tribe,  Pleuronectes, 

bury  themselves  in  the  sand,  except  their  heads,  to  escape  the  notice 

or  attack  of  those  who  seek  them  for  prey.  Ib.  761 The  Tobia- 

nus,  or  Sand  Lance,  on  the  recess  of  the  tides,  being  exposed  by  the 
retreat  of  the  water,  penetrates  a  foot  deep  in  the  sand.  Ib.  714.  .  .  m 
The  Fossilis  Cobitis,  a  resident  of  the  muddy  streams,  withdrawg 
into  the  mud  in  winter,  as  if  to  avoid  the  severity  of  the  cold.  p.  837, 

15  T.  Linn.  846. 
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LETTER   and  rise  to  the  surface  of  its  lake  or  stream  as  it 

v_J^_^  approaches.16 

The  Gymnotus  and  others,  benumb,  by  an  elec- 
trical discharge,  the  intermeddler  that  disturbs  it,  or 
the  fish  that  it  desires  te  arrest  and  swallow  for  its 
nutrition.17 

All  these  are  actions  for  reasonable  purposes,  very 
similar  to  what  all  right  judgment  would  do  under 
such  circumstances.  The  Whale  displays  not  merely 
maternal  regard,  but  even  affection,  for  its  mate,  and 
has  shown  the  deepest  sorrow  when  deprived  of 
him.18  That  fishes  are  attracted  by  light,  and  even 
distant  light;19  that  any  should  be  affectible  by 

10  As  the  Glanis  Silurus,  which  inhabits  the  deep  fresh  waters  of 
Europe  and  the  East.  T.  L.  840.  ...  So  the  Fossilis  Cobitis,  which 
is  very  restless  before  a  storm,  disturbing  the  water,  gets  as  near 
as  possible  to  the  surface,  p.  387. 

17  Bloch,  Ichth.  5,  p.  38.  Shaw,  Gen.  Zool.  4,  p.  41 .  The  Gymnotus 
abounds  in  the  rivers  of  Surinam.  The  shock  takes  place  if  only  one 
hand  hold  the  fish  and  the  other  is  put  into  the  water  over  its  body. 
Its   effects  exactly  resemble    those    of  atmospherical  electricity, 
communicated  by  the  same  conductors,  and  intercepted  by  non- 
conductors. Dr.  Garden.  Phil.  Trans.  .  . .  The  Silurus  Electricus,  in 
the  African  rivers,  communicates  a  similar  shock-when  touched,  but 

less  violently.  T.  L.  840 So  the  Tetrodon  Electricus,  described 

by  Paterson  in  the  Phil.  Trans.     It  inhabits  the  holes  of  the  coral 
rocks  in  St.  John's  Island.     The  Raja  Torpedo,  described  in  the 
same  work  by  Walsh,  has  also  this  electrifying  power. 

18  The  incident  mentioned  by  Anderson  is,  that  as  two  Wales 
were  sailing  together,  a  male  and  a  female,  one  was  harpooned  by 
the  whale-fishers.     It  made  a  long  and  formidable  resistance.     Its 
companion  attended  and  assisted  it,  and  when  the  wounded  one 
expired,  stretched  itself  with  great  bellowing  sounds  upon  the  dead 
fish,  and  voluntarily  shared  its  fate.  Golds.  Nat.  Hist.  vol.  3,  p.  443. 
A  female  Grampus  and  her  young  one  were  ashore  when  attacked. 
The  mother  got  off,  but  finding  her  young  one  detained,  came  back 
again,  to  release  it  or  to  share  its  fate.     Waller's  Poem  of  the  Sum- 
mer Islands  notices  this  circumstance. 

19  The  Spinachia  Gasterosteus,  a  sea-fish,  follows  a  light.     T.  L. 

829 A  shining  light  so  attracts  Fish,  that  the  Indians  on  the 

Canadian  rivers  fix  a  large  piece  of  blazing  bark  on  their  canoe  in 


FROM  THE  CREATION  TO  THE  DELUGE.  313 

colours20  and  by  external  appearances,  which  is  as-    LETTER 

serted  also  of  the  Whale  ;21  imply  a  sensitivity  which   ^ — > 

has  a  close  relation  with  intellectual  impressions, 
and  with  some  feelings  or  associations  in  themselves, 
that  we  have  not  yet  discriminated.  Some  fish 
appear  to  distinguish  musical  sounds,  and  to  be 
interested  by  them,22  and  even  to  perceive  the  mean- 

their  night  fishing,  and  choose  that  time  of  darkness  as  the  best  for 
their  object.  Head's  Forest  Scenes.  ...  In  every  sea  it  has  been 
found  that  Fishes  follow  light.  '  On  lighting  a  fire  in  the  boats, 
they  become  surrounded  by  fish.  The  Eastern  Islanders,  therefore, 
make  such  a  flame.  It  is  the  constant  usage  of  the  American  boat- 
men ;  so  of  modern  Greece  and  Sicily,  and  all  over  the  Mediterra- 
nean. Light-houses  are  points  of  attraction  for  fish,  as  effectual  as 
for  woodcocks.'  Journ.  Science,  No.  42,  p.  265-7.  .  .  .  When  Mr. 
Adam  Walker  descended  in  a  diving-bell  into  Dublin  Bay,  during 
the  night,  with  lights,  for  the  expected  pleasure  from  the  effect,  their 
glare  so  attracted  the  fish,  and  among  these  some  large  and  strange 
ones,  that,  alarmed  for  his  safety  as  they  crowded  toward  him,  he 
pulled  the  signal  to  be  drawn  immediately  up  ;  they  followed  him  to 
the  surface  (as  he  mentioned  to  a  friend  from  whom  I  have  the 
anecdote),  and  he  thought  he  had  escaped  a  great  peril  from  their 
eagerness. 

20  The  Salmon  *  is  said  to  be  fearful  of  any  thing  red,  but  allured 
by  a  white  colour/  T.  L.  846. 

21  The  Greenlanders  have  a  traditional  belief,  that  the  better  they 
are  dressed,  the  less  the  Whale  avoids  them,  and  therefore  go  out 
in  search  of  them  in  their  best  apparel,  which  they  put  off  as  soon 
as  they  have  struck  and  mastered  their  victim.     Wood's  Zoog.  2, 
p.  126.  .  .  .  If  this  impression  were  really  founded  on  experience,  we 
might  infer  that  the  Whales  had  distinguished  the  harpooner's  from 
the  festive  dress,  and  not  aware  of  the  fraudulent  hypocrisy,  sup- 
posed its  wearers  to  be,  like  other  navigators,  traversing  the  ocean 
without  any  design  of  hostility  to  themselves.     If  the  fact  be  true,  it 
implies  much  attention,  observation,  and  discrimination  not  erring 
in  its  aim,  but  made  erroneous  by  deceit. 

22  Gesner  affirms  that  Sturgeons  are  delighted  with  sounds  of 
various  kinds ;    and  that  he  has  seen  them  shoal  together  at  the 

notes  of  a  trumpet.   Gold.  N.  H.  v.  3,  p.  498 Nurembergius 

mentions  pond  fish  that  assembled  at  the  sound  of  a  bell,  to  receive 
their  food.  Nat.  Hist.  L.  3 Dr.  G.  Sergius  saw  a  similar  cir- 
cumstance in  the  gardens  of  the  Archbishop  of  Saltzburg,  where 
the  Troutscame  together  to  the  Gardener  when  he  rang  a  little  bell. 
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LETTER  ing  of  other  signs  that  affect  their  sensations.23  The 
Phocae  are  also  affected  by  music.24 

The  Dolphins  exhibit  both  social  and  parental 
attachments,  or  at  least  habits  which  claim  the  name 
of  feelings,  from  their  similarity  to  the  effects  of 
such  sensibilities.25  Their  brain  has  much  approxi- 
mation to  our  own.26 

Nothing  is  a  more  striking  indication  of  the  pos- 

23  A  friend    had  often  seen  a  gentleman  who   had  particularly 
attended  to  a  few  fish  in  his  pond,  wave  his  hand  gently  over  the 
water,  when  he  wished  them  to  come  to  him  to  be  fed  ;    and  that 
slight  alteration,  for  the  moment,  of  the  light  on  the  water,  was 
sufficient  to  bring  them  to  him,  and  take  the  worms  he  offered  from 
his  fingers. 

24  This  has  been    observed  of  the  large  Manatus.    Kerr's  Linn, 
p.  122.  .  .  .Professor  Dewhurst  observed  this  of  the  Seal  in  the  ship 
where  he  was  ;  for,  as  a  sailor  played  some  lively  airs  on  an  old 
violin,  while  the  seamen  were  dancing  for  joy  at  having  captured 
2  whales,  the  Seal  on  the  quarter-deck  testified  its  enjoyment  by 
various  amusing  gestures,  which  were  noticed  by  the  whole  ship's 
company.    Veter  Exam,   p.101.  .  .  .Mr.  Laing,  in    his  Voyage   to 
Spitzbergen  in  1815,  says,  *  The  captain's  son,  who  was  a  very  good 
performer  on  the  violin,  never  failed  to  have  a  numerous  auditory 
when  we  were  in  these  seas.     I  have  seen  them  follow  the  ship  for 
miles  when  any  person  was  playing  on  deck/ 

25  Fishermen   say  that  Dolphins,  like  Whales,  love    to   live    in 
society,  and  have  much  attachment  to  their  little  ones,  and  defend 
them  courageously  when  pursued.    Bull.  Univ.  1827,  p.  108.  .  .  . 
Aristotle  said  of  them,  '  Of  all  sea  animals,  there  are  most  signs  of 
mildness  and  docility  among  the  Dolphins/   De  Anim.    p.  301. 

80  The  Dolphin's  brain,  like  that  of  the  Orang  Outang,  is  dis- 
tinguished by  its  large  size.  After  the  Orang's,  it  is  that  which 
approaches  nearest  to  that  of  man's,  tho,  if  compared  with  its  pro- 
portion of  nerves,  spinal  marrow,  and  cerebellum,  is  much  less  in 
magnitude  than  the  human.  In  the  one  dissected,  the  hemispheres 
were  smaller  in  proportion,  for  they  did  not  entirely  cover  the 
cerebellum.  It  had  more  width  than  length,  compared  with  man's, 
tho  other  mammalia  have  it  otherwise.  Its  cerebral  hemispheres 
showed  more  numerous  circumvolutions  and  furrows  than  all  other 
animals.  These  were  more  numerous  in  proportion  than  even  in 
man.  Its  cerebellum  was  proportionably  greater  than  in  man,  and 
the  base  of  its  brain  was  larger.  Bull.  Univ.  1827,  p.  106-8. 


FROM  THE  CREATION  TO  THE  DELUGE.  315 

session  of  a  mental  faculty  in  an  animal,  than  its  sus-    LEITER 

ceptibility  to  that  process  and  result  which  we  call  « ^ * 

taming.  It  implies  attention  to  the  teacher,  a  com- 
prehension of  his  meaning,  a  perception  of  the  con- 
nexion between  the  means  he  uses  and  the  effect 
he  purposes,  a  desire  to  comply  with  his  wishes  in 
order  to  obtain  the  gratification  which  follows  the 
docility,  and  a  self-governing  power  to  coerce  its 
natural  habits  for  the  time,  and  to  assume  the  others 
which  its  instructor  or  feeder  imposes.  Eels  exhibit 
this  teachability  ;27  Carps  have  become  familiar,28 
and  so  has  a  Trout  ;29  even  Pikes  have  acquired  such 
habits.20  Seals  likewise  become  tractable,  like  dogs.31 
What  these  could  be  trained  to.  others  are  most 


27  In  Otaheite  '  Eels  are  great  favourites,  and  are  tamed  and  fed 
until  they  attain  an  enormous  size.     These  pets  are  kept  in  large 
holes  two  or  three  feet  deep,  partially  filled  with  water.     On  the 
sides  of  these  pits  they  generally  remained,  excepting  when  called  by 
the  person  who  fed  them.    I  have  been  several  times  with  the  young 
Chief,  when  he  has  sat  down  by  the  side  of  the  hole  ;  and  by  giving  a 
shrill  sort  of  whistle,  has  brought  out  an  enormous  Eel,  which  has 
moved  about  the  surface  of  the  water,  and  eaten  with  confidence 
out  of  its  master's  hand/    Ellis,  Polyn.  Res.  v.  2.  p.  286. 

28  Dr.  Smith  describes  the  old  Carp  at  Chantilly  as  so  tame,  that 
when  any  one  approached  their  pond,  they  came  to  the  shore  in  such 
numbers  and  eagerness,  as  to  push  each  other  out  of  the  water,  and 
as  if  asking  for  the  bread  that  was  given  them.  Tour  to  Continent.  . . . 
So  the  Carp  in  the  King  of  Prussia's  garden  came  to  the  shore  in 
order  to  be  fed.   Wood's  Zoog.  v.2.  p.  208.  .  .  .The  Golden  Carp,  or 
Goldfish,  are  kept  in  ponds  in  China,  where  they  are  regularly  fed* 
and  taught  to  rise  to  the  surface  at  the  sound  of  a  bell,  in  order  to 
receive  their  nourishment.     Shaw,  Gen.  Zool.     Peun.  Brit.  Zool. 
v.  3.  p.  374. 

29  A  farmer  near  Pontypool,  had  a  Trout  27  years  in  his  well.  His 
family  became  fond  of  it,  and  it  would  frequently  eat  worms  out  of 
the  children's  hands,  but  if  a  stranger  came,  it  would  hide  in  a 
small  hole  for  the  rest  of  the  day.     Heref.  Journ.  3  Sept.  1828. 

30  A  Pike,  in  a  pond  at  Ely,  became  so  tame,  as  to  follow  the  waving 
of  a  handkerchief  to  any  part  of  the  pond. 

31  Kerr's  Linn.  124. 
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LETTER  probably  as  capable  of  imitating.  There  is  nothing 
v — I — '  in  their  configuration  that  should  make  this  degree 
of  improvement  their  exclusive  particularity.  Some 
of  the  inhabitants  of  the  Water  exhibit  an  extra- 
ordinary degree  of  memory,  a  faculty  that  is  always 
connected  with  other  powers  of  mind.32 

The  conduct  of  the  Pilot  Shark,  the  little  fish  that 
acts  to  the  shark  as  a  jackall  was  reputed  to  do  towards 
the  lion,  implies  faculties  of  observation,  thought, 
will,  decision  and  communication,  quite  congruous 
with  the  same  capacity  in  any  reasoning  being.33 
The  personal  vigilance  of  the  Seal,  and  the  station- 

33  That  Salmon  should  remember  the  spot  where  they  have  once 
spawned,  and  return  to  it  again  after  a  long  voyage  to  the  sea,  and 
be  able  to  know  their  way  to  it  from  the  vast  ocean,  is  one  of  the 
most  extraordinary  exertions  of  Fish  intellect  that  can  be  mentioned. 
Yet  M.  De  la  Lande,  who  had  fastened  small  rings  of  copper  to 
the  tails  of  some  of  them  to  ascertain  the  fact,  was  assured  by  the 
fishermen  that  they  had  returned  to  the  same  place  for  three  suc- 
ceeding seasons.  Wood's  Zoog.  v.2.  p.  176. . .  .A  Farmer,  of  Aber- 
deen, brought  home  a  young  seal,  and  fed  it  for  three  days  with 
bread  and  milk.  His  wife  disliking  its  presence,  it  was  taken  out 
of  the  town  by  the  man  and  some  friends,  and  thrown  into  the  sea ; 
but  it  returned  to  them,  notwithstanding  every  endeavour  to  repel 
it.  The  tallest  then  walked  into  the  sea  as  far  as  he  safely  could, 
and  threw  it  into  the  waves,  while  they  hid  themselves  behind  a 
rock ;  but  the  animal  again  advanced  to  land,  and  found  them  out 
in  their  hiding-place,  and  remained  with  them,  till  the  farmer  took 
it  back  once  more  to  his  house.  Bingl.  p.  100. 

33  M.  Geoffrey,  in  1798,  near  Malta,  observed  a  Shark  advancing 
to  the  ship,  preceded  by  two  fishes,  who  went  twice  along  it  from 
one  end  to  the  other,  as  if  to  see  if  it  was  any  thing  that  would  suit 
him,  and  then  resumed  their  former  route.  The  Shark  never  lost 
sight  of  them,  but  regularly  followed  their  course,  as  if  he  had  been 
drawn  by  them.  The  sailors  threw  into  the  sea  some  lard  on  a  hook : 
the  fish,  who  had  passed  to  some  distance,  stopped,  and  the  two 
smaller  ones  went  to  examine  it,  and  returned  to  the  Shark,  who 
then  swam  after  them  to  the  substance.  He  did  not  see  it  until  they 
marked  it  to  him,  when  rushing  forward  to  seize  it,  the  hook 
pierced  his  lip,  and  he  was  hoisted  on  board.  Geoffrey,  in  Bullet, 
des  Sciences,  No.  61.  Wood,  Zoog.  p.  228. 
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ing  of  a  watching  guard,  are  actions  of  foresight,    LETTER 
reasoning,  and  a  selecting  judgment.34 

c  There  must  be  some  social  feeling  or  gratification 
in  being  together,  which  induces  so  many  of  the 
Fish  tribes,  as  well  as  the  Whales  and  Phocae,  to 
habits  of  association.  Such  voluntary  society,  indi- 
cates that  they  derive  pleasure  from  the  aggregation.35 
The  periodical  migrations  of  the  Herrings,  in  their 
immense  shoals,  so  distinctly  dividing  themselves  at 
particular  stations  into  separate  masses,  and  each 
taking  a  different  course,  and  coming  regularly  to 
the  same  stations  at  the  same  recurring  seasons, 
display  determined  purpose,  spontaneous  agency, 
and  suited  knowlege  of  positions,  course  and  places, 
which  imitate  human  will  and  judgment.36  Other 

34  Mr.  Pennant  mentions,  that  the  Seals  frequently  leave  the  water 
to  sleep  in  the  sun  on  the  rocks ;  they  are  extremely  watchful,  and 
every  minute  or  two  raise  their  heads,  to  see  that  no  danger  is 
approaching  them.  It  has  been  remarked  of  the  species  called 
Phoca  Leonina,  which  sleep  in  herds  in  miry  places,  that  each  herd 
places  at  a  distance,  some  of  the  males  as  sentinels,  and  these  never 
fail  to  give  alarm  if  any  thing  hostile  approach.  Kerr's  Linn.  x.  p.  122. 

85  The  common  Dolphins  generally  swim  in  troops.  They  are 
often  seen  together,  from  five  to  twenty,  gambolling  about  the  ocean. 
One  body  followed  Sir  R.Hawkins  1000  leagues.  Bingl.  1.  p.  170. . . . 
The  Porpoises  are  seldom  seen  but  in  groupes  varying  from  six  to 
thirty.  The  Spermaceti  Wales  generally  swim  in  troops  of  males 
and  females.  So  the  Sea  Unicorns.  The  Seals  and  Walrus  as- 
semble in  numerous  herds. 

36  Pennant  describes  their  shoals  as  distinguished  into  several 
columns  five  or  six  miles  long  and  three  or  four  miles  broad ;  a 
space,  which,  as  they  sail  very  close  together,  must  comprise  some 
millions.  They  appear  annually  in  June  off  the  Shetland  Isles,  in 
their  largest  body.  One  vast  portion  goes  to  the  west  of  Ireland, 
where  they  divide  again  ;  one  fleet  of  them  moving  into  the  Atlantic, 
while  another  passes  into  the  Irish  Sea.  Penn.  Brit.  Zool.  v.  3. 
p.  336. . .  .Mr.  Donovan  describes  them  as  coming  from  the  North 
Ocean  in  one  immense  column,  and  as  separating  as  soon  as  they 
reach  the  Orkneys  and  Shetland  into  three  divisions.  Of  these,  one 
passes  along  the  east  of  Scotland ;  another  to  the  Hebrides  and 

Ireland ; 
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LETTER  Fish  shoal  with  similar  aggregations  of  concurring 
or  sympathetic  will  and  decision ;  and  in  numbers 
which  make  calculation  look  like  exaggeration.37 
The  regular  recurrences  of  such  emigrations,  indi- 
cate directing  instincts ;  which  if  they  originate 
within  the  animal,  imply  ideas,  choice,  purpose, 
object,  and  perseverance.  But  on  this  mysterious 
subject,  our  real  knowlege  only  enables  us  to  say, 
that  in  their  stationary  and  natural  abode  they  seem 
tranquil,  abstinent,  and  happy  ; 38  and  that  the  emi- 
gration from  thence  to  the  distant  coasts  peopled 
by  man,  to  which  they  periodically  move  so  multi- 
tudinously,  is  so  connected  with  haman  subsistence 
and  benefit,  that  it  seems  a  reasonable  inference  that 

Ireland  ;  while  the  most  considerable  body  moves  between  Cape 
Wrath  and  Lewis  Isle,  and  enters  the  bays  off  the  west  coast  of 
Scotland.  Don.  in  Farm.  Mag.  May  1825.  .  .  .They  are  in  such 
multitude^!,  that  the  sea-beach  has  for  many  miles  been  covered  with 
a  bank  of  stranded  Herrings  several  feet  in  depth.  British  Natu- 
ralist. 

37  The  Pilchard  shoals  give  us  a  specimen  of  their  numbers. 
Dr.  Borlase  assured  Mr.  Pennant,  that  on  5  Oct.  17G7,  there  were  at 
one  time  inclosed  in  St.  Ives  Bay  245  millions  of  these  fish.  Pen. 
Brit.  Zool.  v.3.  p.345.  .  .  .The  others  of  these  immense  emigrants 
are,  the  Cod,  the  Haddock,  the  Whiting,  the  Mackarel,  the  Tunny, 
and  the  Herring.  Some  travel  a  distance  from  3000  to  4000  miles 
in  a  season.  The  shoal  of  Haddocks  that  was  seen  on  10  December 
1T66,  was  three  miles  broad  and  above  forty  long,  off  the  Yorkshire 
coast.  A  similar  one  appeared  the  next  year  on  the  same  day  ;  so 
exact  were  the  next  visitants  to  their  period.  All  the  shoals  of 
others  come  every  year,  always  in  the  same  month,  and  frequently 
in  the  same  week. 

38  '  Of  all  migrating  fish,  the  Herring  and  the  Pilchard  take  the 
most  adventurous  voyages.  Herrings  are  found  in  the  greatest 
abundance  in  the  highest  northern  latitudes.  In  those  inaccessible 
seas,  which  are  covered  with  ice  for  a  great  part  of  the  year,  the 
Herring  and  Pilchard  find  a  quiet  and  sure  retreat.  In  that  remote 
situation,  they  live  at  ease  and  multiply  beyond  expression/  Golds. 
530.  Their  food  is  insects,  but  as  these  only  appear  at  their  season 
the  chief  part  of  the  Herring's  life  must  pass  without  them. 
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special  impulses  or  instincts  of  movements  are  given  LETTER 
to  them,  on  purpose  that  mankind  may  benefit  from  * — ^ — < 
their  immense  productivity.39 

The  contrivance  of  the  Frog  Fish  to  attract  its 
prey  within  its  reach,  had  drawn  the  notice  of  the 
ancients  ;  and  it  is  now  named  Piscatorius,  from  the 
circumstance.40  Intention,  judgment,  adaptation  of 
the  action  to  the  purpose,  and  patient  vigilance, 
appear  in  their  habit. 

The  susceptibility  to  fear,  is  strikingly  shown  in 
one  of  the  crustaceous  tribe,  the  Lobster.  These 
are  apt  to  cast  their  claws,  on  a  loud  clap  of 
thunder,  or  on  the  firing  of  a  cannon ; 41  but  under 

* 

39  '  From  this  most  desirable  retreat,  Mr.  Anderson  supposes  they 
would  never  depart ;   but  that  their  number  renders  it  necessary  for 
them  to  migrate.     As  with  bees  from  a  hive,  they  are  compelled  to 
seek  for  other  retreats.    For  this  reason,  the  great  colony  is  seen  to 
set  out  from  the  icy  sea  about  the  middle  of  winter/     Golds.  530. 
The  Doctor  adds  this  strong,  but  too  rhetorical,  intimation  of  their 
amazing  numbers :  *  If  all  the  men  in  the  world  were  to  be  loaded 
with  Herrings,  they  would  not  carry  the  thousandth  part  away.' 
p.  591.     Tropes  and  figures  of  speech  are  sometimes  used  to  signify 
what  it  is  beyond  our  power  to  number;  but  the  allusive  hyperbole 
has  its  proper  limits. 

40  This  fish,  which  grows  to  seven  feet  long,  is  very  sluggish,  and 
swims  with  difficulty,  but  it  has  two  long  slender  filaments  upon  its 
head,  immediately  above  the  nose,  which  are  thicker,  and  round  at 
the  end.  It  lurks  behind  sand-hills  or  heaps  of  stones,  and  throwing 
these  appendages  over  its  head,  which   resemble  worms,  the  little 
fish  are  induced  to  approach  them  as  they  float,  either  for  play  or 
food,  till  they  come  within  his  reach,  when  he  springs  and  seizes 
them.      Turt.  Linn.  908.  .  .  .Pliny   mentions    this    fish,  which   the 
Greeks  called  Batrachos,  and  the  Latins,  Rana. 

41  Pennant.  Brit.  Zool.  .  .  .The    effect  of  cannon   on  the  sea  is 
sometimes  remarkable.     A  boat  with  14  persons  having  been  upset 
by  a  squall  in  Torbay,  and   all   drowned,   the  admiral  next  day 
ordered  each  of  the  ships  to  fire  their  guns,  and  within  an  hour  all 
the  dead  bodies  were  seen  floating  on  the  surface.    In  the  same  way 
the  body  of  a  boatman  lost  at  Margate,  was  recovered  by  firing  the 
guns  of  Sir  G.Webster's  yacht.     Fairholme's  Geol.  p.  254. 
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LEITER  the  excitation  of  alarm,  they  do  what  has  all  the 
appearance  of  an  intellectual  action.  If  at  a  distance 
from  their  usual  hold  in  the  rock,  when  frightened, 
they  will  spring*  up  towards  it,  tho  many  feet  off, 
and  regulate,  in  the  instantaneous  motion,  both  their 
impulse  and  direction  so  exactly,  as  to  throw  them- 
selves into  their  place  of  safety  thro  an  entrance 
hardly  sufficient  for  them  to  pass  thro.42 

The  annual  migrations  of  the  Land  Crabs  of 
Jamaica,  from  the  mountains  to  the  sea,  there  to 
deposit  their  young  brood,  exhibit  also  in  this  class 
of  marine  creatures — marine,  at  least,  in  their  in- 
fancy— judging  and  determined  volition  in  steady 
and  persevering  activity  for  an  important  and 
rational  end.43 


42  l  As  is  frequently  seen  by  the  people,  who  endeavour  to  take 
them,  at  Foley  Bridge.     They  spring,  tail  foremost,  as  fast  as  a  bird 
can  fly.     The  fishermen  can  see  them  pass  about  thirty  feet,  and 
suppose  they  may  go  much  further.     Athenaeus  remarks  this  cir- 
cumstance, and  says  that  the  incurvated  Lobsters  will  spring  with 
the  activity  of  Dolphins/   Wood's  Zoog.  vol.  2.  p.  546. 

43  t  The  animals  not  only  live  in  a  kind  of  orderly  society  in  their 
retreats  in  the  mountains,  but  regularly  once  a  year  march  down  to 
the  sea  side,  in  a  body  of  some  millions  at  a  time.     The  sea  is  their 
place  of  destination,  and  to  that  they  direct  their  march  with  right- 
lined  precision.    No  Geometrician  could  send  them  to  their  destined 
station  by  a  shorter  course :  they  turn  neither  to  the  right  nor  to  the 
left.     They  will  attempt  to  scale  walls  to  keep  the  unbroken  tenor 
of  their  way.     They  are  commonly  divided  into  three  battalions,  of 
which  the  first  consists  of  the  boldest  and  strongest  males.     These 
are  pioneers,  who  march  forward,  to  clear  the  route,  and  to  face  the 
greatest  dangers.     The  main  body  is  composed  of  females,  which 
never  leave  the  mountains  till  the  rain  is  set  in  for  some  time  ;  they 
then  descend  in  columns  of  fifty  paces  broad  and  three  miles  deep. 
Three  or  four  days  after  this,  the  rear-guard  follows,  consisting  of 
males  and  females,  neither  so  robust  nor  so  numerous  as  the  former, 
The  night  is  the  chief  time  of  proceeding  ;    but  if  it  rains  by  day 
they  do  not  fail  to  profit  by  the  occasion.     When  the  sun  is  hot, 
they  make  an  universal  halt,  and  wait  till  the  cool  of  the  evening. 

They 
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The  parental  and  filial  sensibility  and  attachment  LETTER 
of  the  cetaceous  animals,  and  of  the  Walrus  and  the 
Seal  tribes,  are  so  like  the  same  affections  in  many 
quadrupeds  and  in  the  human  race,  that  it  would 
be  an  apparent  inconsistency  to  give  them  any  other 
denomination.44  Wherever  joyous  feelings  exist,  and 
attest  their  existence  by  spontaneous  movements  of 
visible  hilarity,  we  may  safely  infer  a  correspondent 
proportion  of  mental  sensibility.  Even  the  cum- 
bersome whales  display  such  emotions.45  So  the 
Flying  Fish  seem  to  take  their  aerial  excursions  from 
a  sportive  activity,  and  for  the  pleasure  which  they 
derive  from  it.46 


They  are  sometimes  three  months  in  getting  to  the  shore/     Gold- 
smith, from  Labat's  Voyage,  vol.2,  p. 221. 

44  '  The  fidelity  of  the  male  and  female  Whale  to  each  other  ex- 
ceeds that  of  most  animals.  When  a  fisherman  had  killed  one  of 
a  pair,  the  other,  who  had  assisted  in  its  defence,  stretched  itself  on 
the  dead  one,  and  shared  its  fate/  Bing.  vol.  2.  p.  160.  .  .  .The  ma- 
ternal Whale  carries  her  young  one  with  her,  wherever  she  goes  : 
when  hardest  pursued,  supports  it  between  her  fins, — tho  wounded, 
still  clasps  it,  takes  it  with  her  to  the  bottom,  and  rises  with  it  to 
giveitbreath.  Ib.  161. .  .  .When  a  female  Grampus  and  her  cub  were 
attacked,  the  mother  escaped,  but,  finding  her  young  one  detained, 
she  rushed  back  to  share  its  fate.  Tb.  175.  . .  .So  Captain  Cook  states, 
that  the  female  Walrus  will  defend  her  oifspring  to  the  very  last, 
and  at  the  expense  of  her  own  life  ;  nor  will  the  young  one  quit  its 
dam,  tho  she  be  dead;  so  that  if  one  be  killed,  the  other  is  a  certain 
prey/  They  display  also  a  great  attachment  to  each  other. 

46  A  Naval  Officer  describes  his  amusement  near  New  Brunswick, 
*  in  looking  at  the  gambols  of  the  Whales,  who  here  congregated  in 
greater  numbers,  and  seemed  more  frolicksome  and  playful.  I  saw 
these  immense  creatures  jumping  entirely  out  of  the  water,  tho 
generally  their  unwieldy  weight  allowed  little  more  than  half  their 
length  to  rise  above  the  surface,  on  which  they  fell  upon  their 
broadside  with  a  noise  like  thunder/  Un.  Serv.  Journ.  Nov.  1831. 

46  Humboldt  has  suggested  that  their  flights  may  be  merely  gam- 
bols. Bishop  Heber  had  also  the  same  impression.  This,  no  doubt, 
is  the  real  fact ;  as  it  also  is  that  they  fly  from  any  approaching 
assailants.  Birds  fly  from  their  annoyers,  but  also  for  pleasure. 

y  Capt. 
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LETTER  All  the  actions  we  have  thus  alluded  to,  seem  to 
display  a  thinking  mind  in  varied  operation,  in  ad- 
dition to  that  living  principle  which  every  animal 
shares  in  common  with  the  vegetable  kingdom.47 

Such  was  the  Fish  Creation,  and  their  fellow  par- 
takers of  the  ocean  plains — races  of  beings,  both 
feeling  and  thinking,  in  that  particular  structure  of 
body  and  residentiary  element  to  which  they  were 
assigned.  Like  the  Vegetable  tribes,  they  have  been 
made  to  be  useful  to  man,  both  in  contributing 
to  his  sustenance  and  in  supplying  him  with  many 
important  conveniencies.  But  independently  of  the 
human  race,  they  have  been  created  to  be  happy 
beings  in  themselves.  From  their  vast  numbers  and 
varieties,  and  the  comparatively  small  knowlege 
which  man  has  of  them,  and  the  few  out  of  their 
numerous  species  which  have  been  converted  to  his 
use,  we  may  assume  that  they  were  made  princi- 
pally on  their  own  account,  and  for  the  display  to  us 
of  our  Creator's  mind,  power,  thoughts,  inventions 
and  imagination.  They  enlarge  our  knowlege  of 

Capt.  B.  Hall  thinks  flying  fish  picturesque  and  beautiful.  '  No 
familiarity  with  the  sight  can  render  us  indifferent  to  the  graceful 
flights  of  these  most  interesting  of  all  the  finny  tribes.'  They  skim 
along  for  above  200  yards  at  a  time.  His  note,  on  the  old  Scotch 
Lady's  incredulity  about  them,  is  amusing.  '  You  may  hae  seen 
rivers  o'  milk  and  mountains  o'  sugar,'  said  she  to  a  son  who  had 
returned  from  a  voyage,  '  but  you'll  ne'er  gar  me  believe  you  hae 
seen  a  fish  that  could  flee.'  Frag.  2d  ser.  vol.  1.  p.  220. 

47  The  vital  principle  in  Fish  can  survive  the  action  of  frost.  Those 
which  were  caught  by  Captain  Franklin's  party  in  Winter  Lake, 
froze  as  they  were  taken  out  of  the  nets,  and  became  in  a  short  time 
a  solid  mass  of  ice.  But  if  in  this  completely  frozen  state  they  were 
thawed  before  the  fire,  they  recovered  their  animation.  This  was 
particularly  the  case  with  a  Carp,  which  recovered  so  far  as  to  leap 
about  with  some  vigour  after  it  had  been  frozen  for  thirty-six 
hours. 
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His  omnipotence,  and  give  us  ocular  sensations  of  LETTER 
its  multifarious  potentiality. 

Fish  seem  to  be  more  exclusively  confined  to 
themselves,  than  any  other  classes  of  animal  life. 
For,  excepting  the  few  species  of  birds  and  amphi- 
bious quadrupeds  which  seek  them  as  food,  no  ani- 
mal but  man  knows  nor  notices  them.  They  live  in 
an  element  which  is  mortal  to  all  but  themselves ; 
and  no  other  creature,  nor  even  man,  can  molest 
them,  but  as  they  chuse  to  float  near  the  surface  of 
their  waves,  or  to  be  tempted  by  the  baited  hook  that 
descends  deeper.  But  they  are  equally  unfitted  and 
unable  to  have  any  concernment  with  other  beings. 
They  die  in  no  long  time,  if  removed  from  their 
habitual  fluid  :  and  thus  they  are  entirely  beings  of 
the  world  of  waters,  and  have  no  functions  or  facul- 
ties for  any  other  region  or  mode  of  existence.  In 
general,  they  are  made  to  be  helpless  to  all  assail- 
ants. Brute  animals  have  teeth  and  claws,  or  horns, 
and  other  weapons  for  fight  or  escape,  but  few  Fish 
have  such  endangering  instruments.  They  are  an 
instance,  that  an  innumerable  class  of  animated  beings 
may  exist  in  great  comfort  and  activity,  whose  pre- 
vailing character  is  that  of  inoffensive  and  unresist- 
ing helplessness.  They  are  subjected  to  death,  and 
several  of  their  species  receive  the  termination  of  their 
being,  at  times,  by  serving  as  the  food  to  others ; 
but  most  of  those  whose  life  is  not  thus  intercepted, 
enjoy  it  for  a  duration  which  few  other  animals 
experience.48 

48  Mr.  Jesse  remarks,  that  '  Fish  appear  to  be  capable  of  enter- 
taining affection  for  each  other.  I  once  caught  a  female  Pi  e 
during  the  spawning  season.  Nothing  could  drive  away  the  male 
from  the  spot  at  which  the  female  disappeared,  whom  he  had  fol- 
lowed to  the  very  edge  of  the  water/  He  adds, '  A  person  who  kept 

Y    2  two 
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LETTER  But  they  are  principally  interesting  to  the  con- 
^___J_— .  templative  student,  for  the  curious  modification  which 
they  exhibit,  of  the  principles  of  life  and  of  mind. 
They  show  the  phenomena  of  these  as  they  occur  in 
the  finny  forms,  functions,  and  element.  We  see  in 
them,  Fish  mind  and  Fish  feelings,  and  find  simila- 
rities between  these  and  the  faculties  of  the  higher 
orders  of  animals  and  of  ourselves,  which  deserve 
all  the  attention  they  may  excite,  and  enlarge  our 
conceptions  of  the  nature  of  the  intellectual  quali- 
ties. They  contribute  to  prove,  that  life  and  mind  do 
not  arise  from  form,  nor  depend  upon  it ;  for  they  ex- 
hibit these  as  equally  existing  in  every  configuration, 
and  in  despite  of  diversity.  No  changes  of  figure 
prevent  or  suppress  them,  nor  does  the  matter  of  the 
bodily  substance  united  with  them,  either  cause  or 
destroy  them.  Life  and  mind  are  therefore  inde- 
pendent of  all  material  structure,  and  are  some  great 
principles  added  to  it  and  co-existing  within  it. 

two  small  fish  together  in  a  glass,  gave  one  away  ;  the  other  refused 
to  eat,  and  showed  evident  symptoms  of  unhappiness,  until  his  com- 
panion was  restored  to  him/  Gleanings,  p.  75. 
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LETTER  XL 

A  BRIEF  REVIEW  OF  THE  MOLLUSC  A,  TESTACEA,  ZOOPHYTE, 
AND  INFUSORIA  ORDERS ;  AND  OF  THEIR  INDICATIONS 
OF  FEELING  AND  MIND. 

IT  has  already  been  intimated,  that  one  of  the  great  LETTER 
characteristics  of  Creation,  has  been  that  of  multi- 
tudinous diversity.  This  peculiarly  appears  in  the 
smaller  classes  of  animated  nature,  and  among  them, 
in  those  other  Orders  of  beings  which,  besides  the 
Fish  and  the  Cetaceous,  Phocine,  and  Crustaceous 
Animals,  inhabit  the  sea  and  other  waters.  These 
have  received  the  discriminating  denominations  of 
Mollusca,  Testacea,  Zoophyta,  and  Infusoria.  Most 
of  them  are  of  a  miniature  size,  and  the  latter,  of 
that  diminutiveness  to  which  we  give  the  general 
name  of  Animalcules.  The  greatest  part  of  them 
inhabit  the  ocean :  but  the  last  kind  abound  in  land 
waters,  and  are  found  in  most  infusions.  They  all 
belong  to  the  division  of  the  invertebrated  animals. 
They  have  no  vertebrae. 

The  MOLLUSCA,  are  described  as  '  naked  simple 
animals,  not  included  in  a  shell,  but  furnished  with 
limbs.'  The  Slug,  Limax,  is  placed  by  Linnaeus  as  the 
first  genus  of  the  class.  There  are  many  genera,  and 
of  some  of  these  the  species  are  very  numerous.  The 
absence  of  vertebrae  has  occasioned  them  to  be  consi- 
dered by  some  as  an  inferior  class  of  beings.  This 
degradation  in  the  scale  of  existence  is  not  satisfac- 
tory to  other  Naturalists,  who  see  in  their  smaller 
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LETTER   frames,  indications   of  a   careful   and   complicated 

* — ^ — »  construction.1 

The  Actinia,  or  Sea  Anemone,  is  a  numerous 
genus  of  this  order.2  It  is  viviparous  ;  it  has  no 
aperture  but  the  mouth.  Feeding  on  shell-fish  and 
other  marine  animals,  which  it  draws  in  with  its  ten- 
tacula,  it  rejects  in  a  short  time  the  shells  and  indi- 
gestible parts.  It  is  usually  fixed  to  some  basis,  and 
assumes  various  forms.  When  its  tentacula  are  all 
extended,  it  has  the  appearance  of  a  full-blown 
flower.3  Some  of  its  species  adhere  to  rocks,4  others 
to  sea-weeds  and  millepores,5  others  to  stones.6  One 
kind,  Bellis,  the  Sea  Daisy,  has  a  head  like  the  calyx 

1  M.  G.  Cuvier  thinks  that  the  Mollusques  in  general,  and  espe- 
cially the  Cephalopodes,  have  a  richer  organization ;  one  in  which 
there  are  more  viscera  analogous  to  those  of  the  superior  classes, 
than  the  other  animals  without  vertebrae.  Hence  the  Mollusca 
should  not  be  confounded  with  the  Polypi  and  other  Zoophytes,  but 
be  placed  a  degree  higher  in  the  scale.  But  though  their  organiza- 
tion approaches  that  of  the  vertebrated,  yet  it  is  not  composed  in 
the  same  manner,  nor  arranged  on  the  same  plan.  Bull.  Univ.  1830, 
p.  447 M.  Geoffry  St.  Hilaire  takes  the  other  side  of  the  ques- 
tion against  M.  Cuvier.  Ib.  p.  449. 

2  Dr.  Turton  enumerates  36  species   of  it.     The  body  is  oblong, 
cylindrical,  fleshy  and  contractile.     Its  mouth   is  expansile,  sur- 
rounded with  moving  cirri.  Linn.  Syst.  v.  4.  p.  100. 

3  T.  Linn.  v.  4.  p.  100.    The  Plumera  is  a  beautiful  species.     On 
descending  in  a  diving  bell  to  the  wreck  of  the  Royal  George, 
which  foundered  at  Portsmouth,  its  deck  was  found  covered  with 
sea  mud,  and  with  numerous  groupes  of  these  Sea  Anemonies,  which 
with  their  colors  and  extended  arms  made  the  whole  surface  resem- 
ble a  pleasing  flower  garden.     Ib. 

4  The  Rufa  adheres  to  rocks.     The  Viridis  inhabits  near  Alex- 
andria, fixed  to  submarine  rocks.     It  is  an  inch  in  diameter,  and 
has  several  rows  of  tentacula.     The  Gemmacea  is  on  the  coast  of 
Cornwall,  in  the  fissures  of  the  rocks.     T.  Linn.  102  &  4. 

5  The  Undata  has  this  position.     The  Priapus  adheres  to  shells 
in  the  Red  Sea.    Ib. 

6  The  Coccinia  is  fixed  to  fuci  and  stones.    The  Alba,  scarce  an 
inch  long,  is  found  fixed  to  stones  in  the  Red  Sea.    Ib. 
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of  a  flower.7  Some  appear  to  like  an  association  with   LETTER 
their  fellows.8  Their  sizes  vary,  from  several  inches, 
to  the  smallness  of  a  pea.9 

The  Scylla  is  a  genus,  one  of  whose  species  lives 
on  the  ocean  among  the  floating  sea-weed.10  The 
Sepia,  or  Cuttle  Fish,  has  a  short  head,  with  large 
eyes,  and  a  mouth  like  a  parrot's  beak.  It  has  eight 
arms,  with  numerous  suckers.11  One  species  was 
eaten  by  the  ancients,  and  is  liked  by  the  present 
Italians.12  Another,  of  a  large  size,  is  also  a  pleasant 
food.13  In  hot  climates,  some  grow  to  a  prodigious 
magnitude,  and  are  then  formidable  for  their  gigantic 
holders  and  absorbing  power.14 

The    Medusa,  is  another  singular  genus  of  this 


7  T.  L.  193.     The  Dianthus,  or  Sea  Carnation,  inhabits  the  rocky 
coasts  of  England,  adhering  to  the  under  part  of  rocks.     It  hangs 
down  like  a  Yellow  Fig.  p.  107. 

8  The  Sociata,  near  Barbadoes,  is  fixed  to  rocks  by  its  smaller 
end,  and  is  generally  found  in  large  groups.     T.  Linn.  104. 

9  The  Nodosa,  which  inhabits  the  depths  of  the  Greenland  Sea,  is 
four  inches  long.     So  is  the  Gigantea,  in  the  Red  Sea.     But  the 
Pusilla,  met  with  in  the  Ocean,  lat.  57°,  is  only  the  size  of  a  large 
pea.     It  forms  the  principal  food  of  Whales.     T.  L.  p.  102,  3. 

10  T.  Linn. 

11  T.  Linn.  118.     '  The  body  is  fleshy,  receiving  the  breast  in  a 
sheath,  with  a  tubular  aperture  at  its  base.    In  most  species  are  two 
pedunculated  testacea/    Ib. 

13  The  Officinalis  species,  living  in  the  Ocean.  Whales,  and 
Plaice  also,  take  it.  The  arms  are  frequently  eaten  off  by  the 
Conger  Eel,  but  are  then  reproduced.  Ib.  119. 

13  The  Tunicata.  Its  large  body  sometimes  weighs  150  Ibs.  Ib.  120. 

14  This  is  the  Octopus  of  the  Mediterranean  and  Indian  seas.     In 
the  latter  it  sometimes  grows  to  a  large  size,  the  arms  becoming 
nine  fathoms  long.     In  these  seas  the  Indians  never  venture  out 
without  a  hatchet,  to  chop  off  their  arms,  in  case  it  should  attempt 
to  fasten  on  them,  and  to  draw  them  into  the  water.     T.  Linn.  119. 

This  species,  *  when  opened,  is  said  to  exhibits©  strong  and 

splendid  a  light  as  perfectly  to  illuminate  a  dark  room.'    Ib. 
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LETTER  Mollusca  order,  with  a  multitude  of  species.15  They 
consist  of  a  tender  gelatinous  mass  of  varying  figure, 
furnished  with  arms  or  a  tentacular  process.  The 
larger  species,  when  touched,  cause  a  slight  tingling 
and  redness,  and  are  therefore  usually  called  Sea  Net- 
tles.16 They  are  supposed  to  form  the  chief  food  of  the 
Cetaceous  class.  Most  of  them  shine  with  great  splen- 
dor in  the  water.17  This  property,  of  disengaging  and 
emitting  light,  is  one  of  those  mysteries  of  the  lumi- 
nous fluid,  which  has  not  been  adequately  studied. 
This  most  universal  agency  of  nature  is  as  yet  very 
imperfectly  known,  tho  always  about  us,  within  us, 
and  acting  constantly  around  us  with  silent  but  irre- 
sistible power.  The  Aurita  species  of  the  Medusa  is 
frequently  found  floating  in  the  sea,  from  two  to  three 
inches  in  diameter,  and  when  the  sun  shines  upon 
it,  a  beautiful  splendor  is  reflected  from  it.18  The 

13  Dr.  Turton  distinguishes  43  species.  The  body  gelatinous, 
orbicular,  and  generally  flat  underneath.  The  mouth  central  be- 
neath, p.  121. 

16  Mr.  Wilderspon,  in  the  Sea  of  Forth,  seems  to  have  been 
affected  by  one  of  these.    '  As  swimming,  I  was  suddenly  struck,  as 
by  an  electric  shock.    I  then  discovered  that  I  had  swam  on  a  gela- 
tinous substance  about  3  feet  in  diameter,  which  proved  to  be  a 
fish  surrounded  by  stings.    In  a  moment  it  enwrapped  me,  so  that 
every  part  of  my  body  was  stung  ;  and  I  could  only  disengage  my- 
self by  tearing  the  animal  piecemeal  from  me,  at  the  peril  of  my 
hands,  which  became  just  as  if  I  had  poured  vitriol  on  them.    With 
great  difficulty,  I  swam  back  toward  the  shore :  but  when  I  reached 
the  machine,  I  had  not  strength  enough   to  dress  ;  and  was  after- 
wards led  home  by  two   persons.     A  medical  friend  ordered   an 
application   of  oil  and  vinegar.     Intense   agony,   as  if  stung  by 
thousands  of  wasps,   continued  for  about  8  hours  ;    and  if  it  had 
not  then  terminated,  I  must  have  sunk  beneath  the  torture.     I  felt 
an  internal  soreness,  and  was  unable  to  eat  for  two  days.     The 
inflammation   of  the  throat  continued  for  a  fortnight.     Several  of 
these  creatures  are  seen  on  the  sands  left  by  the  tide,  for  about  a 
month  of  the  year.'    Wilderspon's  Early  Discipline. 

17  T.  Linn.  121.  I8  Ib.  123. 


FROM  THE  CREATION  TO  THE  DELUGE.  32!) 

Noctiluca  kind  wander  in  large  groupes  in  the  LETTER 
Mediterranean  and  Atlantic,  illuminating  the  waves, 
and,  if  shaken  in  sea-water,  they  discharge  sparks  of 
light.19  The  size  of  this  genus  varies,  from  twelve 
inches  in  diameter,  to  an  eighth  part  only  of  that 
extent.20 

The  ASTERIAS,  or  Star  Fish,  or  Sea  Star,  is  ano- 
ther abundant  genus  of  the  Molluscous  animals.21 
They  are  all  inhabitants  of  the  sea,  and  have  the 
faculty  of  renewing  the  part  of  their  body  which  they 
may  lose  by  violence.  Some  of  their  colours  are 
interesting.22  But  the  most  curious  of  their  species 
is  the  Caput  Medusas,  which  appears  in  most  seas, 
from  the  beautiful  net- work  of  its  construction.23 

Peculiarly  numerous  now,  and  as  peculiarly  im- 
portant for  its  fossil  abundance  in  our  ancient  rocks, 
and  therefore  for  its  diffusion  in  the  primitive  ages 
of  our  globe,  is  the  ECHINUS,  or  Sea  Urchin.  All 
of  its  class  are  residents  in  the  sea,  and  in  most 
seas  many  are  eatables.  Their  body  is  roundish, 
covered  with  a  bony,  sutured  crust,  and  generally 


19  T.  Linn.  123. 

20  The  Octostyla  species  is  a  foot  in  diameter.     The  Corona  is 
four  inches  across.    While  the  Mullicina  is  but  J  \  inch  in  diameter. 
127,  8. 

81  They  fix  to  the  bottom,  by  swimming  on  the  back  and  bending 
the  rays.  There  are  45  species  mentioned  of  this  genus,  in  the 
Linnseus  :  many  are  in  the  North  Seas,  p.  133. 

22  The  Rosia  is  of  a  rich  rose  colour  in  his  body,  above,  and  some- 
times inclining  to  claret.     Ib.  133. 

23  *  Its  five  rays  divide  into  two  smaller  ones,  and  each  of  these 
into  two  others.     This  mode  of  subdividing  is  continued  to  a  vast 
extent,  gradually  decreasing  in  size,  till  at  length  the  ramifications 
amount  to   many  thousands,  forming   a  beautiful  net  work.     Its 
colour  is   sometimes  pale  or  reddish   white;   sometimes  brown.' 
T.  Linn.  135. 
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LETTER  provided  with  moveable  spines.24  Their  pores  are 
, — L^. — <  each  furnished  with  a  retractile  tentaculum  or  feeler, 
by  which  the  animal  affixes  itself  to  any  object  and 
stops  its  motion.  Many  have  ten  avenues  of  pores, 
several  only  five.25  It  is  not  a  large  animal.26  Many 
of  its  species  that  are  found  in  the  fossil  state,  have 
not  yet  been  met  with  in  the  present  ocean.27 

The  TESTACEA  Order  are  distinguished  from  the 
Mollusca,  by  having  the  shelly  abodes,  which  the 
others  are  without.  They  are  soft  animals,  of  a  sim- 
ple structure,  and  covered  with  a  calcareous  habita- 
tion or  shell,  whose  pleasing  variations  of  colour  and 
figure  make  Conchology  an  agreeable  study.  It  will 
be  always  an  amusement,  gratifying,  innocent  and 
instructive,  to  collect  the  Shells  we  meet  in  our  walks 
on  the  sea-beach  and  elsewhere;  to  find  out,  by 
comparing  them  with  their  descriptive  catalogues, 
to  what  genus,  and  to  what  species  of  that  genus, 
they  belong,  and  to  arrange  them  accordingly.  This 
habit  will  introduce  us  to  one  portion  of  the  great 
Temple  of  created  nature. 

The  TESTACEOUS  genera  are  very  numerous,  and 
their  species  still  more  so.28  The  Lepas,  or  Acorn- 

34  No  fewer  than  128  species  are  specifically  noticed  by  Dr.  Tur- 
ton.  They  are  mostly  five-valved  ;  the  mouth  placed  beneath,  and 
generally  armed  with  five  sharp  teeth.  The  spines  are  connected 
to  the  outer  skin  by  very  strong  ligaments,  and  are  the  instruments 
of  motion,  p.  136. 

25  Ib.  136-140.     The  Mamillatus  of  the  South  Seas  has  ten  wind- 
ing avenues.     140. 

26  The  Pustulogus  is  hardly  an  inch  high,  and  about  two  in  dia- 
meter.    Another  is  three-fourths  of  an  inch  in  height  and  one  and 
a  half  diameter,  p.  143. 

27  Of  this  Order,  those  which  the  animals  found  in  many  of  the 
Testacea  resemble,  are,  the  Limax,  the  Ascidia,  the  Tethys. 

38  Dr.  Turton  specifies  37  genera  of  these.  Some  have  a  great 
multiplicity  of  species  :  The  Chiton,  28  ;  the  Lepas,  32  ;  Mya,  26  ; 

Solon, 
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shell  genus,  is  in  most  seas,  and  adhering  to  rocks,    LETTER 

stones  or  shells.29     Some  of  its  species  attach  them-  « ^JL- » 

selves  to  the  bottoms  of  ships  and  pieces  of  wreck.30 
The  animals  in  the  Phloas  genus,  perforate  clay, 
spongy  stones  and  wood,  while  in  the  younger 
state.  As  they  increase  in  size,  they  enlarge  their 
habitation,  but  remain  imprisoned  within  it.31  Some 
of  them  contain  a  phosphoric  liquor  of  great  bril- 
liancy in  the  dark,  and  which  illuminates  whatever 
it  touches  or  happens  to  fall  upon.32 

The  MYA  kind  penetrate  the  sand  and  clay  at  the 

Solon,  23  ;    Tellina,   94  ;    Cardium    or  Cockle,  52  ;   Mactra,  28 
Venus,  154  ;  Area,  43  ;  Anomia,  51 ;  Mytilus,  or  the  Muscle,  64 
Nautilus,  31  ;  Bulla,  43  ;  Conus,  81  ;  Cypraea,  120  ;  Nerites,  75 
Strombus,   53;  Trochus,  118  ;    Turbo,  151;  Serpula,  47;  Voluta, 
144  ;  Muraex,  181  ;  Patella,  220  ;  and  Helix,  the  Snail  genus,  269 
species.     T.  Linn.  161-610. 

29  The  Balanus  species  so  fix  themselves  in  the  greatest  abundance 
in  the  European  and  Mediterranean  Sea.  The  Balanoides  also,  tho 
less  numerically.  The  Intertexta  is  found  on  the  British  coasts, 
attached  to  Oysters  ;  and  the  Costata,  on  the  Pembroke  shore,  to 
rocks.  The  Verruca  species  fixes  on  the  Ostrea  Islandica,  and 
others.  T.  Linn.  165-70. 

30  The  Tintinnabulum  frequently  occurs  in  this  situation,  in  the 
European,  American,  and  Indian  Seas.     The  Anatifera  species,  or 
the  Duck-barnacle,  is  in  most  seas,  and  generally  fixed  in  clusters 
to  the  bottoms  of  vessels,  and  to  old  pieces  of  floating  timber. 
T.  L.  166,  9. 

31  T.  Linn.  172.     '  Thus  immersed,  it  lives  in  darkness,  indolence 
and  plenty.     It  seems  perfectly  content  with  being  inclosed  in  its 
own    sepulchre.     The  influx  of  the  sea-water  satisfies  all  its  wants. 
It  is  found  in  immense  numbers  at  Ancona.     It  is  also  along  the 
shores  of  France,  and  on  some  of  the  coasts  of  Scotland ;  and  is 
deemed  a  great  delicacy/     Bingley,  4,  310. 

32  The  Dactylus  species  inhabits  among  the  rocks  of  Europe,  and 
shines  by  night.  It  is  five  inches  long.  Ib.  .  .  .  The  Pusilla,  in  the 
American  and  Indian  Seas,  penetrates  the  bottoms  of  Ships.  The 
Teredula,  on  the  Belgic  -shores,  lodges  itself  in  timber;  while  the 
Hians,  on  the  American  islands,  perforates  calcareous  rocks  and 
corals.  Ib.  173,  4.  ...  The  animal  of  this  genus  is  an  Ascidia ;  its 
shell  bivalve  divaricate ;  hinges  recurved,  united  by  a  cartilage. 
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LETTER  bottom  of  the  sea,  burying  themselves  and  their 
*  -  ^'  ^  shells  wholly  or  in  part.33  One  species  of  this,  pro- 
duces pearl  in  large  quantity,  and  mother-of-pearl.34 
The  river  Conway,  in  Wales,  had  formerly  much 
celebrity  for  producing  pearls  of  great  size  and  value  ; 
but  as  pearls  are  deemed  a  disease  in  the  fish,  like 
calculi  in  the  human  body,  their  abundance  in  the 
Welsh  river  would  indicate  that  its  water  had  some 
quality  or  substance  which  gave  the  Mya  a  sickly 
tendency.33 

The  Ostrsea,  or  Oyster  genus,  is  well  known  to  us. 
The  Maxima  species,  which  has  the  shell  that  the 
pilgrims  to  the  Holy  Land  used  to  wear  on  their 
return,  is  in  most  Eastern  seas  in  large  beds.36  The 
Edulis  kind,  which  is  our  repast,  occurs  in  the  Euro- 
pean seas,  affixed  to  rocks,  or  in  large  beds.37  The 
Parasitica,  attaches  itself  to  the  roots  and  stumps  of 
the  trees  which  grow  close  to  or  overhang  the  water.38 
The  Anomia  genus,  with  its  strap-shaped  body 
and  bristles  of  fringe,  is  a  bivalve,  whose  species  are 
now  in  several  seas,  adhering  to  other  things,39  and 


33  Its  animal  is  an  Ascidia ;  its  shell  bivalve,  generally  gaping  at 
one  end.     T.  L.  174. 

34  The  shell  is  5  inches  broad,  and  2£  long ;  and  is  often  corroded 
by  worms.     Ib.  176. 

35  Ib.     The  Glycemeris  species  is  10  inches  broad,  by  5  long. 
Ib.  179. 

36  It  is  5  inches  long,  by  5£  broad.     Ib.  258.     The  Malleus,  a  rare 
species  in  the  Indian  and  South  Seas,  is  6  inches  long  and  4£  broad. 
Ib.273. 

37  The  old  shells  have  often  an  Anomia  fixed  to  them,  and  are 
frequently  covered  with  Serpulae,  Lepades,  Sertularia,  and  other 
marine  productions      T.  Linn.  p.  273. 

38  Ib.  p.  277.    It  is  more  especially  seen  on  the  Mengifera,  and 
is  often  as  large  as  the  palm  of  the  hand. 

39  The  Ephippium  species  is  often  sticking  to  the  common  Oyster, 
tho  2  inches  long  and  2i  broad.     The  Squamula  is  in  the  seas  of 

Europe, 


FROM  THE  CREATION  TO  THE  DELUGE.  333 

is  one  of  those  primitive  creations  that  is  often  LETTER 
found  fossil.40  The  Mytilus,  or  Muscle  genus,  has 
one  species  which  produces  the  true  mother-of-pearl, 
and  frequently  the  most  valuable  pearls.41  It  has 
another,  the  Lithophagus,  which  is  distinguished  by 
its  stone-eating  power  and  appetite.42  Another  kind 
prefers  to  live  in  limestone,  each  in  its  distinct 
chamber.43  The  species  which  we  eat,  is  found  in 
large  beds,  generally  adhering  to  other  bodies  by  its 
long  silky  beard.44  Others  adhere  to  coral,  sea-weeds, 


Europe,  adhering  to  Crabs,  Oysters,  and  other  fish,  as  the  Trun- 
cate does  to  corals  there.  The  Pubescens,  of  the  size  of  a  Cucumber 
seed,  occurs  on  Zoophytes.  The  Flexuosa  is  in  the  Norway  Seas, 
on  the  Madreporas  Prolifera.  T.  Linn.  281-7. 

40  The  Cramolaris,  Pectinata,   Gryptius,  Pecten,   Dorsata,  and 
some  other  species,  are  found  both  living  and  fossil :  but  the  Pli- 
catella  and  Lacunosa  are  known  only  in  the  fossil  state.  Ib. 

41  It  is  the  Margaritiferus  species  which  inhabit  the  American 
and  Indian  Seas,  eight  inches  long,  and  a  little  broader.  The  inside 
is  beautifully  polished.    The  outside  is  a  sea  green,  or  else  a  ches- 

nut  or  abloom  colour,  with  white  rays.  T.  L.  290 Linnseus,  and 

others,  found  that  by  perforating  the  shell,  the  animal  could  be 
forced  to  produce  its  pearls.     So,  if  part  of  the  inner  surface  be 
scraped  off,  and  a  small  grain  of  mother  pearl  be  introduced,  the 
animal  will  effuse  its  pearly  fluid  upon  it,  and  in  time  make  it  a 
fine  pearl. 

42  It  lives  in  the  European,  American,  and  Indian  Seas ;  of  a 
cinnamon  colour  ;  three  inches  long  and  one  broad.    It  penetrates 
and  eats  away  coral  rocks,  and  even  the  hardest  marbles.  Ib. 

43  The  Rugosus,  in  the  seas  and  lakes  of  North  Europe.     It  is 
usually  found  lodged  in  limestone,  in  great  numbers.     Every  one 
has  a  separate  apartment  with  apertures ;  but  these  are  too  small 

for  the  shell  to  pass  thro  without  breaking  the  stone.  Ib The 

Phloadis  of  the  North  Seas  penetrates  beds  of  coral  and  its  rocks. 
The  Corallophagus,  of  the  American  and  Indian  Ocean,  also  per- 
forates them.     Ib.  295,  6. 

44  The  Edulis.     Its  ordinary  length  is  two  or  three  inches  ;  but 
it  becomes  much  larger  within  the  Tropics,  and  smaller  as  it  lives 
near  to  the  North.     It  is  in  both  the  Indian  and  European  Seas.     It 
is  a  rich  food,  but  injurious  to  some,  or  at  some  times.  T.  Linn.  291. 
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LETTER  zoophytes  and  rocks.45  Some  kinds  are  in  rivers  and 
ponds.46  One  species  attains  greater  bulk  in  the  land 
waters  than  at  sea  ;47  and  some  are  sought  after  by 
particular  birds,  as  a  favourite  food.48 

The  Pinna,  is  a  genus  which  deserves  our  notice, 
because  its  inhabitant  may  be  called  a  Marine  Silk- 
worm. It  produces  a  large  quantity  of  fine  strong 
byssus,  which  the  Italians  weave  into  a  sort  of  silk.49 
It  surpasses  also  most  of  the  other  Testacea,  in  the 
size  of  some  of  its  species.50 


45  The  Cristagalli  species  is  affixed  to  Gorgonia,  in  the  Red  Sea 
and  Indian  Ocean ;  the  Hyotis  and  Frons  on  beds  of  coral ;  the 
Cordatus,  in  the  South  Sea,  adheres  to  corals  and  marine    sub- 
stances ;  the  Modiolus  is  found  in  the  European,  American,  and 
Indian  Seas,  adhering  to  fuci  and  zoophytes.     This  kind  is  6  inches 
long,  and  nearly  3  broad.     The  Discors  is  found  in  the  South  Seas 
of  Europe,  affixed  to  rocks  and  other  shells  by  its  beard.  Ib.  289-296. 

46  The  Cygneus  is   frequent  in  rivers  and  ponds  ;  from  2  to  5 
inches  broad,  and  nearly  3  in  length.       The  Zellensis,  found  in 
stagnant  waters  in  Germany,  of  the  unusual  size  of  7  inches  broad 
by  3  long.     The  Stagnalis  in  Lake  Schwasca,  is  still  larger,  being 
8  inches  broad,  and  4  £  in  length.     Ib.  293-8. 

47  The  Polymorphus,  in  the  Russian  Sea,   is  of   the    size  of  a 
plumstone,    but  in  fresh  water   it   becomes    four  times  as  large. 
It  adheres  in  masses  to  stones  and  marine  substances,  by  small  tufts. 
T.  Linn. 

48  The  Faba  of  the  Greenland  Sea  species,  which  is  affixed  to 
rocks  by  a  bronzed  beard,  is  the  food  of  the  Anas  hyemalis  and 
Histrionica.     The  Anatinus,  in  its  fresh-water  abode,  is  five  inches 
long  and  above  two  broad.     Ducks  and  Crows  are  extremely  fond 
of  this,  and  of  the  Cygneus  kind.     If  the  Crows  find  their  shell  too 
hard,  they  fly  up  with  it  to  a  great  height,  and  then  drop  it  on  a 
rock  to  break,  when  they  pick  out  the  meat.     T.  Linn.  294. 

49  T.  Linn.  300.    The  animal  of  the  Pinna  or  Nacre,  is  a  Limax. 
The  shell  is  bivalve,  fragile,  and  gaping  at  one  end,  with  a  beard, or 
byssus  ;  the  hinge  without  teeth.     It  is  generally  found  standing 
erect  in  the  smoother  waters  of  bays,  with  the  larger  end  a  little 
open.     Many  are  found  a  very  rich  food.  Ib. 

50  The  Nobilis,  in  the  Adriatic,  and  Mediterranean,  and  in  the 
American  seas,  is  7  J  inches  long  by  3  J  broad.     The  Squamosa  of 
the  Mediterranean,  is  13  inches  long  and  6$  broad.     The  Rudis  of 

the 
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The  Argonauta  class  is  immortalized  by  the  admi-  LETTER 
ration  of  antiquity,  and  by  its  belief  that  it  taught  • — v — » 
mankind  the  use  of  sails ;  which  Pope  has  so  pleas- 
ingly alluded  to  in  his  most  valuable  poem,  the 
noblest  specimen  of  didactic  poetry  which  mankind 
in  any  language  yet  possess.51  The  Argo  species,  is 
that  which  has  procured  this  celebrity.  The  name 
Nautilus,  is  given  by  Linnaeus  to  another  genus, 
with  numerous  species ;  of  which  one  kind  is  ad- 
mired for  its  large  and  interesting  shell,  which  in 
the  East  is  made  into  a  rich  drinking  cup.52  It  is 
found  adhering  to  the  rock  of  sea-weed  and  to  coral 
rocks.53  Several  of  its  species  are  also  found  in  the 
fossil  state,  evincing  that  it  has  been  an  inhabitant 
of  the  former  world  as  well  as  of  the  present.54 

the  Atlantic  and  America,  is  from  12  to  16  inches  in  length,  and 
from  4  £  to  8  in  breadth  ;  while  the  Rotundata  of  the  Mediterranean 
is  sometimes  2  feet  long.  T.  Linn.  301,  2. 

51  The  arts  of  building  from  the  Bee  receive  ; 

Learn  of  the  Mole,  to  plough  ;  the  Worm,  to  weave  ; 

Learn  of  the  little  NAUTILUS  to  sail, 

Spread  the  thin  oar,  and  catch  the  driving  gale. 

Essay  on  Man,  Ep.  3. 

Its  animal  is  a  Saepia  or  Clio,  and  inhabits  the  Mediterranean 
and  Indian  Seas.  The  shell  is  univalve,  spiral,  involute,  and  mem- 
branaceous,  with  one  cell  only.  It  has  five  species.  T»  L.  304. 
See  following  page  336,  Text. 

68  The  Pompilius  of  the  Indian  and  African  Ocean,  is  this  species. 
It  is  very  large,  and  finely  variegated  with  brown  flexuous  streaks 
under  the  outer  covering,  which  is  white.  The  inside  has  a  most 
beautiful  pearly  gloss.  T.  L.  305.  The  shell  of  this  genus  is  distin- 
guished from  that  of  the  Argonauta,  by  being,  tho  a  univalve, 
divided  into  several  departments,  communicating  with  each  other 
by  an  aperture.  Ib. 

53  As  the  Balthicus,  in  the  Baltic ;  and  the  Siphunculus,  in  the 
Sicilian  Sea. 

54  The  Lituus  of  the  Red  Sea  has  been  found  fossil ;  so  the  Ortho- 
cera  of  the  ocean  abounds  in  many  ancient  rocks.       Its  species 
Heliciteswas  among  the  fossils  of  Maestricht;  and  the  Belemnita, 

or 
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LETTER  The  Conus  genus  is  very  pleasing  in  the  colours 
of  its  shell ;  and  is  remarkable  for  one  of  them  being 
so  rare  and  prized,  as  to  have  been  valued  at  one 
hundred  guineas.55  The  Cyprsea,  or  Cowry,  becomes 
in  one  of  its  species  the  circulating  money  of  the 
African  negroes.  It  is  fished  up  by  their  women  ; 
the  bed  of  the  sea  being  the  natural  mint  for  this 
their  simple  coin,  suiting  only  the  simpler  state  of 
their  rude  society.56 

The  Bulla  genus,  of  very  varying  size,  is  notice- 
able for  one  of  its  many  species  having  within  its  little 
body  an  organ  like  the  gizzard  of  a  fowl,  for  the 
mastication  of  its  food.57  Amid  the  multiplicity  of  the 
Voluta,  one  of  its  kinds,  in  China,  is  used  for  beads 
and  necklaces  there ;  and  another  is  fixed,  by  the 
natives  of  Tanna,  in  a  handle,  to  serve  them  as  a 
hatchet.58 

Of  the  many  other  genera  of  Testacea,  the  Murex, 
in  some  of  its  numerous  species,  contains  the  purple 

or  Thunder-stone,  is  often  found  in  this  state.  T.  Linn.  307-310. 
It  has  31  species.  In  Conception  Bay,  in  Chili,  a  fossil  Nautilus 
was  found  on  the  opposite  shore,  which  measured  three  feet  in 
diameter.  Captain  Beechey's  Voy.  1,  p.  31. 

55  T.  Linn.  315.  This  is  the  Cedo  Nulli  of  the  South  and  Ame- 
rican seas.  Its  shell  is  yellow,  painted  with  red,  in  eleven  belts, 
and  milk-white  within.  The  Conus  has  81  species.  Its  animal  is 
a  Limax.  It  is  univalve,  convolute,  turbinate  and  smooth.  Ib. 

58  T.  Linn.  343.  It  is  an  univalve.  Its  animal  a  Slug.  There 
are  120  species  mentioned  of  this  genus.  328-351.  Suidas  says 
that  the  ROMANS,  in  their  earliest  state,  used  shells  for  their  money. 

57  T.  Linn.  351.  The  shell  is  univalve  and  convolute  ;  its  animal, 
a  Limax.  Tho  in  one  kind  the  ovum  is  four  inches  long,  the  Biros- 
tris  is  no  bigger  than  a  bean,  the  Hydatis  but  a  small  pea,  and  the 
Spelta  like  a  grain  of  wheat.  Ib.  348. 

68  These  species  are  the  Monilis  and  Episcopalis.  The  latter  shell 
is  seven  inches  broad.  The  animal  is  a  Limax.  Under  this  genus, 
Dr.  Turton  details  144  species.  364-77. 
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dye  of  the  ancients  ;  and  in  its  larger  shell  furnishes    LETTER 
an  instrument  of  musical  sound.59 

The  Helix,  or  Snail,  has  been  used  both  for  medi- 
cine and  food,  tho  it  is  now  denounced  as  a  destruc- 
tive visitor  of  our  gardens.60  The  Teredo  genus  is 
the  Shipworm,  which  is  found  so  often  on  the  sides 
and  bottoms  of  navigating  vessels.  It  is  nearly  as 
active  in  its  injurious  operations  there,  as  the  Ter- 
mites Ant  is  to  timber  on  land.61 

A  very  peculiar  and  distinct  order  of  Animals,  and 
in  many  of  its  genera  only  in  very  modern  times 
admitted  to  be  such,  appears  to  us  in  the  ZOOPHYTA  ; 
a  term  expressing  Animal  Plants  or  Vegetating 
Animals,  and  defined  to  mean  composite  animals 
effloi-escing  like  vegetables.  This  Order  embraces 
the  Sponge,  Coral,  and  Polype  classes,  with  a  few 
others;62  and  it  is  of  this  order  of  animated  beings 
that  the  fossil  remains,  which  are  found  in  the 
earlier  secondary  strata,  chiefly  consist ;  Sea  animal- 
culae  or  Infusoria  furnish  their  subsistence.63 

59  The  loco  species,  which  inhabits  the  Chinese  shores,  whose 
shell  is  four  or  five  inches  long,  contains  a  purple  juice  in  a  vesicle 
on  the  neck.     T.  L.  249.     It  is  the  Tritonis  which  inhabits  India, 
the  South   Seas,  and  the   Mediterranean,  whose  shell,   16  inches 
long,  is  used  by  the  natives  of  New  Zealand  as  their  musical  instru- 
ment, and  by  the  Africans,  and  many  nations  of  the  East,  as  a  mili- 
tary horn.     Ib.  448. 

60  The    Pomatia   Snail   was  introduced    into    England,    by   Sir 
Kenelm   Digby,  for  medical  purposes.     The   Snail  was  a  favorite 
dish  with  the  Romans,  and  is  still  used  for  food  during  Lent  in  many 
parts  of  Catholic  Europe.     It  is  oviparous,  and  tenacious  of  life. 
The  eggs  of  the  Hortensis,  or  Garden  Snail,  resemble  small  peas. 
T.  Linn.  513,  529.     Snails  are  sold  now  at  Rome  for  eating. 

01  T.  Linn.  609.     The  animal  is  a  Terebella.  62  Ib.  614. 

63  Fairh.  Geol.  10.  '  Zoophytes  appear  to  feed  principally  on 
infusoria,  and  they  required  only  the  existence  of  that  class  to  pre- 
pare the  sea  for  their  creation.  Their  remains  form  the  oldest  fossil 
animals  met  with  in  the  strata  of  the  Earth/  Ed.Encyc.  v.  18.  p.  843. 

Z 


33U  SACRED  HISTORY  OF  THE  WORLD: 

LETTER        The  SPONGE  is  allowed  now  to  be  a  living  being ; 

^__/_L_>  but  it  long  remained  a  question,  whether  it  was  a 
vegetable  or  an  animal  one.  Its  animality  is  now 
the  belief  of  the  best  Naturalists.  It  is  described  as 
fixed  and  torpid  ;  of  various  forms,  composed  of  net- 
work fibres,  or  of  masses  of  small  spines  interwoven 
together,  and  clothed  with  a  gelatinous  flesh  full  of 
small  mouths  on  its  surface,  by  which  it  absorbs  and 
rejects  water.64  The  OfHcinalis  species,  or  Common 
Sponge,  is  found  in  the  Archipelago,  the  Mediter- 
ranean, and  in  the  Indian  Ocean,  adhering  to  rocks 
by  a  broad  base.  It  often  is  seen  with  small  stones, 
shells  and  particles  of  sand  inclosed  within  its  cells, 
and  is  sometimes  pierced  and  gnawed  by  marine 
animals  into  irregular  winding  cavities  ;  but  it  gives 
no  indication  of  a  sensitivity  greater  than  that  of 
plants.65  The  Oculata  species,  in  the  British  Seas,  is 
from  five  to  ten  inches  high.  One  kind,  on  the  rocks 
of  Guinea,  has  a  stem  as  thick  as  a  finger,  arid 
branches  as  quills,  surrounded  with  small  obtuse 
shaggy  tufts.66  Some  are  in  the  land  waters  ;67  and 
one,  in  the  ocean,  is  full  of  gelatinous  flesh.68 

64  T.  Linn.  656.  This  genus  has  49  species,  noticed  by  Dr.  Turton. 

65  '  The  internal  part,  when  cut  perpendicularly,  consists  of  small 
tubes,  composed  of  reticulated  fibres,  and  ending,  on  the  outside,  in 
an  infinite  number  of  small  circular  holes,  which  are  the  bibulous 
mouths  of  the  animal ;  each  of  these  is  surrounded  by  a  few  erect, 
pointed  fibres.'  p.  658.  66  Ib.  659. 

67  The  Lacustris,  at  the  bottom  of  the  lakes  in  England  and  Swe- 
den, is  creeping,  and  brittle,  with  erect,  round,  obtuse  branches.  It 
is  covered  with  scattered  pores,  in  which  are  sometimes  found, 

during  Autumn,  small  bluish  shining  globules The  Fluviatilis 

is  a  dull  green,  erect  and  fragile.  It  has  scarcely  the  appearance  of 
animal  life,  but  it  has  a  fishy  smell,  and  pores  full  of  green  gelati- 
nous granulations.  The  Friabilis  of  the  German  lakes  is  cinereous, 
friable,  and  the  food  offish  there.  T.  Linn.  662. 

66  This  is  the  Tormentosa  species  on  the  British,  African,  and 
Indian  coasts,  adhering  to  marine  substances.     When  fresh,  it  is  of 

a  bright 
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The  Coral  classes,  to  which  in  our  preceding  Letters  LETTER 
we  have  alluded,  are  distinguished  in  the  Linnsean 
arrangements  into  several  genera.  The  TUBIPORES 
consist  of  erect,  hollow,  cylindrical,  parallel  and  aggre- 
gate tubes,  varying  into  ten  species  ;69  MADREPORES 
are  a  Coral,  with  lamellate,  star-shaped  cavities  : 
they  have  been  divided  into  117  species.70  The 
MILLEPORES  are  of  a  similar  nature,  mostly  branched, 
and  covered  with  cylindrical  turbinate  pores.71  The 
CELLEPORE  is  an  analogous  genus,  with  its  Coral 
somewhat  membranaceous,  and  composed  of  round 
cells.72  The  Isis  Coral  has  a  stony  jointed  stem, 

a  bright  orange  colour  ;  when  dry,  it  is  whitish,  and  very  light ; 
and,  if  broken,  resembles  the  crumb  of  bread.     T.  Linn.  659. 

69  The  Musica  species,  a  bright  scarlet,  is  fixed  to  rocks  and  other 
corals  in  the  American  and  Indian  Seas.     It  consists  of  tubes  rising 
over  each  other  by  stages,  like  the  cells  of  a  honey-comb,  divided 
by  partitions.     The  Serpens  is  frequently  cast  on  the  shores  of  the 
Baltic,  European  and  American  Seas,  adhering  to  stalks  of  fuci  and 
corallines.     The  Stellata  and  Strues  are  only  seen  fossil.     The  Fas- 
cicularis  now  on  the  Greenland  shores  is  sometimes  met  with  in 
calcareous  rocks.     Ib.  614,  5. 

70  This  animal  resembles  a  Medusa.     The  Verruncaria  species, 
an  orbicular  star,  with  a  convex  disk   full  of  tubulate  pores,  and 
radiate  border,  inhabits  the   European,   Mediterranean   and  Red 
Seas,  adhering  to  marine  vegetables  and  the  softer  zoophytes.    It  is 
the  size  of  a  split  pea,  and  seems  an  intermediate  species  between 
this  genus  and  the  Tubipore  and  Millepore.     The  Fungites  kind  in 
the  Indian  and  Red  Seas,  from  one   to  six  inches  diameter,  has 
sometimes  a  footstalk.     The  Porpita,  of  a  lupin  size,  in  the  Indian 
and  Red  Seas,  and  the  Ananas  of  the  Mediterranean  and  America, 
are  frequently  found  fossil.     Ib.  616,  7. 

71  The  animal  of  these  is  an  Hydra  or  Polype.     The  Alcicornus 
species  is  often  found  in  the  Indian  and  American  Seas,  encrusting 
pieces  of  rocks,  Gorgona,  and  cocoa  nuts.     The  Caerulea  occurs  in 
vast  masses  in  the  Indian  Ocean.     Several  kinds  are  in  the  North 
Seas.    The  Miniacea  is  a  beautiful  little  coral,  the  smallest  of  its 
genus,  being  seldom  above  one-fourth  of  an  inch  high,  Ib.  633-6. 

73  The  animal  is  a  Hydra  or  Polype,  and  lives  in  the  North  and 
Greenland  Seas,  and  also  in  the  Mediterranean  and  Indian  Ocean. 
It  has  8  species.  Ib.  640. 
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LETTER  covered  by  a  soft  porous  cellular  flesh  or  bark ;  the 
' — ,- — •  mouths  beset  with  oviparous  polypes.73  The  ANTI- 
PATHES  and  GORGONIA  genera,  are  distinguishable 
from  the  foregoing,  which  are  all  stony  Corals,  by 
their  horny  or  bony  nature.74  The  ALC YONIUM,  is  still 
more  fleshy  and  leathery.75  There  are  several  other 
curious  genera  placed  in  this  Order  of  Zoophytes? 
which  will  gratify  the  patient  Naturalist : 76  of  these, 

73  Six  species  are  particularized.     T.  Linn.  641. 

74  The  ANTIPATHES  has  a  stem  expanded  at  the  base  ;   internally 
it  is  horny,  and  beset  with  small  spines  ;  externally,  it  is  covered 
with  a  gelatinous  flesh,  beset  with  numerous  polype-bearing  tuber- 
cles.    T.  L.  643 The  Spiralis  kind  inhabits  the  Indian,  Medi- 
terranean and  North  Seas.     It  is  *  of  a  horny,    hard,  black  sub- 
stance, exceedingly  brittle  ;  very  long,  and  variously  twisted,  and 

about  the  size  of  a  writing  pen.'  Ib The  GORGONIA  genus  has  a 

stem  which  is  corky,  woody,  horny,  bony  or  coriaceous,  composed 
of  glassy  fibres;  or  like  stone,  striate  and  tapering,  becoming  spongy 
and  friable  when  dry.     Mouths  with  polypes  cover  the  surface  of 
the  stem.     41  species  are  noticed.     Ib.  645-51. 

75  The  stem  is  '  fixed,  fleshy,  gelatinous,  spongy  or  coriaceous, 
beset  with  polype-bearing  stellated  cells/     28  species  are  enume- 
rated.   Ib.  652-6. 

76  As  the  Flustra  ;  with  a  fixed  stem,  consisting  of  numerous  cells 
united  together  and  woven  like  a  mat,  in  which  its  Polypes  reside. 

p.  663 The  Tubularia ;  with  a  tubular  stem  fixed  at  the  base, 

the  animal  '  proceeding  from  the  end  of  the  tube,  and  having  its  head 

crested  with  tentacula/  p.  665 The  Corallina  or  Coralline;  is 

common,  in  one  of  its  species,  on  every  shore,  growing  in  clustered 
tufts,  about  the  thickness  of  a  large  thread,  and  sometimes  used  as 
a  vermifuge,  p.  672 The  Sertularia;  with  a  horny  stem,  pro- 
ducing polypes  from  minute  shells  with  their  eggs  or  living  young, 

and  in  77  species,  p.  675 The  Pennatula  or  Sea  Pen.     This 

is  not  affixed.     It  is  of  various  shapes,  supported  by  a  bony  part 
within,  naked  at  the  base.    The  upper  part  generally  has  lateral 
ramifications,  with  rows  of  tubular  denticles,  that  produce  radiate 
polypes  from  each  tube.     It  has  18  species,  one  of  which  is  the 

Encrinus.  687,  690 The  Hydra,  or  Common  Polype,  which 

fixes  itself  by  its  base.     It  is  gelatinous  and  contractile,  and  fur- 
nished with  setaceous  tentacula  or  feelers.    It  inhabits  fresh  waters, 
and  produces  offspring  or  egg  from  its  sides,  which  fall  off.     These 
seem  at  first  small  papillae,  but  increase  in  length  until  they  assume 

the 
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the  Sertularise    has    the  power  of  emitting  a  fiery    LETTER 

light.- 

One  of  the  most  remarkable  class  of  animated 
beings  which  the  Creator  has  chosen  to  make  part 
of  his  earthly  creation,  is  that  diminutive  Order  which 
is  named  the  INFUSORIA  ;  described  to  be  minute, 
simple  animalcules,  seldom  visible  to  the  naked  eye. 
The  Order  embraces  fourteen  genera  :  of  these,  the 
first  has  a  contractile  body,  covered  with  a  shell.78 
Cognate  with  these,  is  the  Vorticella  genus,  nearly 
as  diminutive,  with  a  naked  contractile  body,  seated 
on  a  stem,  and  furnished  with  collate,  rotatory 
organs.79  The  Trichoda  is  a  worm,  also  invisible  to 
the  unassisted  eye,  pellucid,  hairy  or  horned,  yet  in 
numerous  species.80  The  Cerearia  is  another  class, 

the  parent  form,  and  then  drop  off.  It  has  the  power  of  reproducing 
its  parts  when  destroyed ;  and  if  cut  in  any  direction,  each  separate 
part  becomes  a  perfect  polype.  Ib.  691. 

77  '  If  the  leaf  of  a  plant  to  which  they  adhere  receive  a  smart 
stroke  with  a  stick,  the  whole  Sertularia  will  be  most  beautifully 
illuminated,  every  point  from  which  a  polype  issues  appearing  as  if 
on  fire.'    Bing.  344. 

78  The  Branchionus,  in  12  species.    Of  these,  the  Mucronatus  has 
a  tail  with  moveable  spines.    The  Quadridentatus  swims  with  great 
swiftness.     T.  L.  694. 

79  The  Polypiora  species,  in  the  European  seas,  adheres  to  the 
fuci  sea-weed,  and  appears,  to  the  naked  eye,  like  a  white  point* 
The  Convallaria  is  in  fresh  waters,  on  other  substances,  with  the 
same  appearance.  Ib.  694,  7.  ...  Fifty-seven  species  are  noticed. 

80  The  Grandinella  species  of  this  order  occurs  in  fresh  water, 
and  in  vegetable  infusions,  like  a  minute  pellucid  globule.     The 
Cometa  kind  is  seen  in  pure  water,  a  pellucid  globule  with  bright 
molecules.     The  Granata  in  stagnant  waters  ;  an  opaque  globule, 
with  a  pellucid  margin,  surrounded  with  short  hairs.     The   Sol 
species  is  found  in  water  which  has  been  kept  some  time  ;  its  body 
round,  crystalline,  dilatable  and  contractile,  with  divergent  rays  of 
hairs  longer  than  the  diameter  of  its  body.     The  Linter  appears  in 
infusions  of  old  grass.     It  varies  in  shape,  and  sometimes  has  rota- 
tory motions.     The  Innata  of  salt  water  has  a  contractile  funnel 

form. 
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LETTER  imperceptible  to  the  ordinary  sight,  yet  found  to  be 
— v-^— '  a  real  existence,  pellucid,  and  furnished  with  a  tail.81 
Ten  other  genera  of  the  same  order  of  miniature 
beings,  but  with  a  full  and  distinct  individuality  of 
animal  life,  have  also  been  traced,  studied  and  deli- 
neated ;  all  unknown  to  our  most  distant  ancestors, 
and  only  revealed  to  our  knowlege  by  the  astonish- 
ing powers  of  the  microscope  and  of  the  luminous 
fluid.82 

All  the  Orders  mentioned  in  this  Letter,  consist  of 
invertebrated  animals,  or  those  which  have  no  ver- 
tebrae. They  appear,  to  those  who  estimate  impor- 
tance by  size,  to  be  insignificant  things  ;  but  magni- 
tude is  no  criterion  of  either  life  or  mind.  The  trees 
of  the  forest  spring  from  the  little  corculum  in  their 
seeds.  In  that  small  spot,  their  vital  principle,  orga- 
nization, and  qualities,  are  abiding.  Animals  like- 
wise emerge  from  the  larger  space  of  the  maternal 

form.  The  Lynceus  appears  in  water  which  has  been  kept  some 
time.  Its  intestines  are  said  to  be  eminently  visible.  Sixty  speci- 
mens of  this  genus  have  been  named.  T.  Linn.  703-10. 

81  Of  its  13  species,  the  Gyrinus  occurs  in  animal  infusions.  The 
Inquieta  in  salt  water.  This  kind  changes  its  shape  into  a  spherical, 
long  or  oval  figure,  but  always  preserves  its  tail.  The  Mutabilis  is 
found  in  stagnant  pools  in  such  innumerable  myriads  as  to  cover  the 
whole  surface  with  a  shade  of  green  or  red.  The  Catellus  appears 
in  water  where  flowers  have  been  kept.  The  head  moveable  ;  the 
abdomen  twice  as  long  as  that,  and  filled  with  intestines.  The  Tenax 
is  in  water  with  which  the  teeth  have  been  washed.  T.  L  710-12. 

62  These  are  the  Gonum,  the  Calpoda,  the  Paramecium,  the  Cy- 
clidium,  the  Vibrio  ;  Leucophra,  Bacillaria,  Euchelis  ;  Volvox,  so 
named  from  its  quick  rotatory  motions  ;  and  the  Monas,  the  most 
simple  of  all  known  animated  beings.  Of  this  genus,  the  Termo 
occurs  in  most  animal  and  vegetable  infusions.  '  Of  all  known 
animals,  it  is  the  most  minute,  being  so  extremely  delicate  and 
transparent,  as  often  to  elude  the  most  highly  magnifying  powers, 
blending  as  it  were  with  the  water  in  which  it  swims.'  Dr.  TurtoiTs 
Linn.  pp.  712-724. 
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ova.     So  that  the   Infusoria  which  the  natural   eye    LETTER 

x  i 
cannot  see,  or  beholds  only  as  a  shining  point,  are 

not  very  much  less  than  that  speck  in  the  embryo  of 
the  lion  or  the  man,  which  the  vital  principle  of  both, 
and  the  soul  of  the  latter,  first  occupy  and  animate. 
This  is  as  great  a  mystery  as  it  is  a  certainty.  We 
see  the  fact ;  however  incompetent  we  may  be,  in 
our  present  ignorance,  to  comprehend  or  explain  it. 
Mind  can  exist  in  a  point,  as  well  as  in  the  giant 
form  into  which  that  vital  spark  gradually  enlarges. 
But  this  division  of  animated  nature  has  not  in 
most  of  its  classes  the  same  number  of  organized 
senses  which  the  creatures  of  greater  bulk  possess, 
as  M.  Cuvier  has  remarked.83  Yet  all  these  inferior 
Orders  exhibit  indications  of  sentient,  feeling,  think- 
ing, willing  and  acting  mind,  as  well  as  more  im- 
portant animals.  In  the  Mollusca  Order,  the  Luna 
Calendula  sinks  of  its  own  volition  into  a  hole  when 
disturbed.84  The  Holutheria  genus,  contract  or  ex- 
pand, as  they  please.85  The  larger  species  of  the 

83  '  In  the  Invertebrates,  the  senses  are  seldom  to  be  met  with  all 
together  in  the   same  object.      The  Cephalopods  have  no   smell. 
Several  Gasteropods  can  neither  hear  nor  see.     The    animals  of 
bivalve  shells  have  neither  eyes,  nor  ears,  nor  smell ;  and  the  Zo- 
ophytes, and  the  races  below  them,  have,  it  is  affirmed,  only  the 
single  sense  of  touch,  which  in  them  is  so  extremely  delicate,  as  to 
be  acted  upon  even  by  light.'     Kirby,  v.  4.  p.  235.     Cuvier,  Anat. 
Comp.  v.  2.  p.  362. 

84  Turt.  Linn.  105.     Mr.   Hughes   says   of  this   Sea  Marigold, 
'  I  often  attempted  to  pluck  one  from  the  rock  to  which  they  are 
affixed,  but  could  never  effect  it.     As  soon  as  my  fingers  came  within 
two  or  three  inches,  it  would  immediately  contract,  and  shrink  back 
into  the  side  of  the  rock.     If  left  undisturbed  for  two  or  three  mi- 
nutes, it  would  again  gradually  come  into  sight,  expanding,  tho  at 
first  very  cautiously;  but  would  again  contract  with  surprising  quick- 
ness when  my  hand  approached/     Hughes,  Nat.  Hist.  Barbadoes. 

85  T.  Linn.  108.  When  the  Echini  are  alarmed,  they  immediately 
move  all  their  spines  toward  the  object,  and  wait  an  attack,  as  an 
army  of  pikemen  would  present  their  weapons.     Biugl.  303. 
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LETTER  Medusa,  when  touched,  produce  a  slight  tingling 
and  redness  in  the  hand  of  the  molester  ;  and  one  of 
its  kinds,  on  feeling  contact,  contracts  itself  into  the 
form  of  an  apple.86  A  new  Mollusca  has  been  found 
to  form  a  thread  to  guide  it  back  to  its  shell,  when 
it  moves  from  it.87 

In  the  Testacea  Order,  the  Argo  of  the  Argo- 
nautae  genus,  the  admired  Nautilus,  when  it  means  to 
sail  in  its  little  shell,  discharges  from  it  that  quan- 
tity of  water  which  made  it  heavier  than  the  marine 
fluid  around  it,  and  by  this  act,  rising  to  the  surface, 
erects  it  arms  and  expands  the  membrane  between 
them  to  catch  the  air,  and  the  breeze  then  drives  it 
forward  like  a  vessel  under  sail ;  while  it  hangs  down 
two  others  of  its  arms  over  its  shell,  to  serve  as  oars 
or  as  a  guiding  rudder.88  One  species  of  the  Snail, 

86  The  Cucumis  of  the  Greenland  Sea.  p.  112.  The  Sea  Anemonies, 
tho  destitute  of  eyes,  are  evidently  affected  by  light ;  for  if  a  candle 
be  held  over  the  glasses  in  which  they  are  kept,  at  such  a  distance 
as  to  communicate  no  heat,  yet  they  regularly  close,  and  do  not  open 
again  till  the  light  is  removed.     Two  of  them  contested  for  a  piece 
offish,  like  dogs  for  a  bone.     The  Abbe   Diquemaire  so  placed  it, 
as  that  two  Anemonies  had  each  hold  of  an  end.     Each  swallowed 
on  till  their  mouths  came  in  contact.     They  struggled  for  three 
hours  which  should  retain  the  share  it  had  taken,  till  the  grey  one 
lost  its  hold.     The  yellow  slowly  then  absorbed  the  rest.     The  grey 
made  one  more  attempt ;  but  before  he  could  fasten  on  it,  the  other 
by  a  final  effort  sucked  in  the  end.  Bingl.  294. 

87  M.  Rang,  who  has  made  a  new  Monographic  of  the  Aplysia 
genus,  has  remarked  a  new  genus  of  Molluscas  Gasteropodes,  which 
he  calls  Litiopa.     This  little  animal  climbs  up  marine  plants,   and 
leaves  its  shell,  to  do  so  ;  but  keeps  attached  to  it  by  spinning  out 
a  thread,  on  which  it  returns  to  it  when  it  pleases.  B.  U.  1831 ,  p.  377. 
.  .  .  The  thread  is  the  guide  it  provides  for  itself  back  to  its  home. 

88  T.  Linn.  304.     In  some  places,  where  the  sea  is  not  agitated  by 
winds,  great  numbers  are  occasionally  seen  diverting  themselves  by 
thus  sailing  about.     On  the  least  alarm,  they  retract  their  arms,  and 
take  in  as  much  water  as   will  sink  their  vessel,  and  disappear 
downwards.     In  this  escape  they  are  so  quick,  that  Le  Vaillant's 
people,  with  all     heir  care    and   speed,    could   never   catch    one. 
Bingl.  326. 
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as  winter  approaches,  covers  the  aperture  of  its  shell    LETTER 
with  a  calcareous  lid,89  as  if  to  keep  itself  from  the   » — ^ — ; 
cold.     The  Solon  not  only  moves  its  shell  into  the 
sand,  and  raises  it  by  a  dexterous  use  of  its  powers 
at  its  will,  but  also  gives  a  striking  instance  of  its 
persisting    determination  to   avoid  a  danger  it  has 
experienced.90 

Among  the  Zoophytes,  the  Sponge  absorbs  and 
rejects  water  from  its  small  mouths  ;91  and  its  Tor- 
mentosa  species,  stings  and  raises  blisters  on  the 
hand  that  meddles  with  it.92  The  Tubularia  Fabrica, 
has  not  the  power  to  protrude  its  body  from  its  coral 
tube,  but  it  expands  its  cirri  beyond  it  when  the  tide 
covers  it ; 93  and  its  Stellaris  species,  whenever  the 
water  is  in  the  least  degree  agitated,  retracts  its  fine 
white  cirri  within  its  tube.94  The  Coral  architects 
rival  the  Bee,  in  skill,  perseverance,  and  exactness. 

Among  the  INFUSORIA,  the  Urceolaris   B.    that 

89  Turt.  Linn.  513.     The  Slug,  in  order  to  descend  safely  to  the 
ground,  from  the  branch  of  a  tree,  causes  a  flow  of  viscous  secretion 
towards  its  tail ;    it  forms  this  into  a  thread,  which  it  lengthens  to 
the  necessity,  at  the  rate  of  an  inch  in  three  minutes,     Bingley,  An. 
Biog.  v.  4.  p.  282. 

90  This  Razor  Fish,  to  sink  into  the  sand,  makes  its  tongue  into  a 
little  shovel,  to  form  a  hole,  and  then  into  a  hook  to  sink  that  deeper, 
till  it  has  buried  itself,  sometimes  two  feet.     When  it  chooses  to 
regain  the  surface,  it  shapes  its  tongue  into  a  ball,  and  pushes  up 
its  shell.  Ib.  65.  ...  When  a  little  salt  is  thrown  into  its  cell,  it  rises 
up  immediately  from  it ;  and  will,  on  this  excitation,  come  to  the 
surface  as  often  as  it  is  applied  ;  but  if  it  be  once  seized  by  the  hand, 
and  afterwards   allowed  to   retire   into  its  hole,  the  salt  will  be 
strewed  iu  vain,  for  it  will  never  make  its  appearance  again.  Ib.314. 

91  Turt.  Linn.  656.  w  Ib.  659.  93  Ib.  668. 

94  Ib.  669.  The  Madrepore  animals,  *  when  undisturbed,  pro- 
trude themselves  from  their  cases,  and  oscillate  from  left  to  right, 
with  an  extremely  quick  motion.  On  any  alarm,  they  immediately 
withdraw  inwards,  and  nothing  is  to  be  seen  but  the  naked  stem  and 
branches.'— Bingl.  338. 
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LETTER  seems  but  a  small  white  speck,  has  a  double  rota- 
.  x*'  __,  tory  organ,  which  it  protrudes  or  conceals  at  its  own 
pleasure.95  So  the  Vorticella  Convallaria,  tho  only  a 
white  point  to  the  naked  eye,  can  suddenly  contract 
its  stem  in  a  spiral  manner,  and  in  a  moment  expand 
itself  again,  —  as  the  Inclinans  species  occasionally 
contracts  itself  to  half  its  length.96  The  Bomba  Tri- 
choda  moves  with  volocity,  and  assumes  various 
shapes.97  The  Vibrios,  from  paste  and  blighted 
wheat,  are  like  little  eels,  and  very  prolific.98  The 
petty  Volvox  even  enter  into  personal  combat,  like 
two  angry  quadrupeds.99 

Many  of  the  other  Infusoria  change  frequently 
the  shape  of  their  minute  bodies  ;  all  apparently 
the  actions  of  spontaneous  volition.  As  far  as  the 
movements  of  all  these  classes  of  petty  animals  can 
be  understood,  they  seem  to  be  those  of  a  vital  prin- 
ciple, of  the  same  kind  with  that  which  insects,  fish, 
and  the  other  brute  animals,  possess.  The  more  they 
are  studied,  the  greater  this  analogy  appears  to  be. 


100 


85  Turt.  Linn,  693.     It  is  frequently  found  on  the  stalks  of  Duck- 
weed. 

86  Ib.  697,  698. 

87  Ib.  703.   So  the  Vermicularis  dilates  and  contracts  itself.  705. 

88  In  the  latter  part  of  the  year  they  are  oviparous  ;  at  other  sea- 
sons they  produce  live  offspring.     Their  most  gigantic  individuals 
are  seldom  one-tenth  of  an  inch  long.     If  grains  of  blighted  wheat 
be  soaked  for  a  few  hours,  they   appear  in  great  numbers,  even 
when  the  wheat  has  been  kept  dry  for  years.  Bingl.  353. 

88  Le  Martiniere  detached  two  from  the  rest  :  '  Like  two  strong 
and  active  wrestlers  they  immediately  rushed  together,  and 
attacked  each  other  on  every  side.  Sometimes  one  would  dive, 
leaving  its  adversary  on  the  surface  of  the  water:  one  would  describe 
a  circular  movement  while  the  other  remained  at  rest  in  the  water. 
Their  motions  at  length  became  so  rapid,  as  no  longer  to  allow  me 
to  distinguish  the  one  from  the  other/  La  Martin.  Ap.  Bingl.  356. 

100  Ehrenberg  has  lately  made  important  discoveries  on  these  petty 
animalcules.  By  feeding  Infusoria  with  very  pure  coloured  sub- 

stances, 
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Several  of  these  three  Orders  of  marine  beings  can  LETTER 
live  without  additional  nutriment,  as  many  fish  seem 
also  to  do.101  Their  external  configurations  greatly 
differ  from  those  of  the  rest  of  animated  nature  ; 
but  it  is  a  pleasing  proof  that  one  Creator  has  made 
the  whole,  and  upon  one  grand  general  system  of 
construction,  altho  this  has  been  surprisingly  diver- 
sified in  its  specific  details,  that  the  more  exactly 
these  inferior  Orders  are  studied,  the  greater  analogy 
is  found  to  prevail  between  them  and  the  rest  of  the 
sentient  kingdoms.102 

stances,  as  indigo  and  carmine,  he  has  traced  the  existence  of 
mouths,  stomachs  and  intestines.  They  are  bi-sexual,  and  multiply 
by  offsets  or  buds,  and  by  eggs.  Mr.  Bell,  in  stating  these  facts  to 
the  Royal  Institution,  expressed  his  opinion  that  the  respiration  of 
the  Infusoria,  in  one  class  at  least,  was  carried  on  by  means  of  the 
ciliary  rotatory  organs.  Lit.  Gaz.  Ap.  1832,  p.  233. 

101  Even  the  Slugs  can  exist  for  a  great  length  of  time,  for  several 

months  successively,  without  food.     Bing.  An.  Biog.  4.  p.  281 

Sea  Anemonies  lived  about  twelve  months  without  any  other  food 
than  the  sea-water,  tho  they  would  swallow  pieces  of  a  mussel 

offered  to  them.  Ib.  293 When  the  Pholas  pierces  the  marble, 

and  lodges  in  it,  growing  too  large  to  get  out  by  its  hole,  it  is  suffi- 
ciently nourished  by  the  sea-water  overflowing  upon  it.  Ib.  310. 

102  M.  G.  Cuvier  observes  of  the  Cephalopodes  division  of  the 
Mollusca,  that '  they  have  a  brain  inclosed  in  a  distinct  cavity  ;  eyes; 
ears  in  the  form  of  two  mandibules  ;  a  tongue,  salivary  glands,  an 
esophagus,  a  throat,  a  second  stomach,  an  intestinal  canal,  a  liver, 
heart,  arteries,  veins,  nerves,  and  the  reproductive  organs,  in  com- 
mon with  other  vertebrated  animals;  but  all  differently  disposed, 
and  mostly  organized  in  a  different  manner/  Bull.  Un.  1830,  p.  310. 

M.  le  Baron  de  Ferussac  is  publishing  his  Histoire  Naturelle  des 
Mollusques,  under  the  Orders  of  the  Cephalopodes,  Pteropodes, 
and  Gasteropodes. 
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LETTER   XII. 

THE  BIRD  CREATION—THEIR  PLUMAGE  AND  SONG— POWER 
OF  FLIGHT,  AND  MIGRATIONS— NUMBERS  AND  CLASSES  — 
GENERAL  CHARACTER— AND  MENTAL  FACULTIES. 

LETTER    A  NEW  system  of  exterior  figure,  and  a  new  species 

v — ^ >  of  beauty,  in  the  three  main  sources  of  the  Beautiful 

in  material  things,  and  to  the  surveying  eye — Form. 
Motion  and  Colour — arose  to  visible  existence  in  the 
Feathered  Creation.  From  the  same  causes  of  agree- 
able emotions,  the  Fish  excite  pleasurable  sensations 
in  those,  who  gaze  upon  their  placid  activity  in  the 
calm  and  clear  Ocean.  And  these  feelings  arise  also 
within   us,   as  we  handle  the  Shells  of  the  Testacea, 
which  are  always  so  neat  in  figure,  polish,  hues,  and 
completeness,  and  often  impressively  interesting  in 
their  most  lovely  tints  and  more  elegant  shapes  ;  all 
announcing  the  refined  taste  and  minute  execution 
of  their  invisible  Designer.  But  the  BIRDS  eminently 
surpass  all  the  Marine  classes,  in  their  appeals  to  our 
sense  of  beauty  in  their  attractive  appearance.  Form, 
motion,  finish  and  colour,  are  the  elements  of  what  is 
beauteous  in  both  Orders  of  being  :  but  the  lovely  and 
the  pleasing  emane  to  us  from  the  sprightly  tenants 
of  the  trees  and  air,  with  more  interesting  effect  than 
from  the  inhabitants  of  the  seas.    They  produce  this 
impression   by   so  very  different  a  modification  of 
bodily  configuration,  that  unless  we  had  experienced 
it,  we  should  not,  beforehand,  have  thought  that 
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such  total  contrasts  of  external  form  could  have  been 
each  made  to  produce  such  a  similarity,  tho  not 
equality,  of  gratifying  result.1 

It  is  in  His  kingdoms  of  animated  Nature  that  the 
magnificent  and  munificent  Creator  has  shown  us 
that  Beauty  has  as  many  forms  and  varieties  as  He 
chuses  to  display  it  in ;  that  our  intellectual  faculty 
is  trainable  to  an  equal  sensitivity  of  discerning  and 
appreciating  it ;  that  His  power  of  imagining  and 
producing  it,  is  inexhaustible ;  and  that  He  has  pur- 
posely so  arranged  the  material  particles  of  our 
World,  that  this  magical  quality  is  perpetually  ap- 
pearing to  our  senses,  with  an  exuberant  and  ever- 
renewing  profusion.  Nor  is  it  confined  to  living  form. 
It  appears  likewse  in  every  department  of  earthy 
and  inorganic  nature.  All  our  knowlege  and  love  of 
it  arises  from  what  has  been  created  to  affect  us  by 
its  presence.  Beauty  is,  indeed,  every  where  about 
us ;  and  every  mind  may  be  sensible  of  it,  that  will 
itself  observe  it  where  it  exists.  For  our  own  sakes, 
we  ought  to  cherish  a  taste  for  it ;  for,  such  are  its 
soothing  effects,  that  it  cannot  be  any  where,  seen 
and  felt  without  a  sensible  pleasure  accompanying 
the  perception.  It  is  therefore  an  easy  and  universal 
source  of  enjoyment  to  observe  it,  from  which  every 

1  There  is  great  truth  in  the  following  sentiments :  '  The  main 
province,  the  very  Paradise  of  Nature,  is  THE  BIRDS.  The  grace- 
fulness of  their  forms  ;  the  exquisite  delicacy  of  their  covering  ;  the 
inimitable  brilliancy  of  their  colours ;  the  light  and  life-giving 
transparency  of  the  element  in  which  they  live  ;  the  singular  variety 
of  their  habits ;  the  delightful  melody  of  their  songs,  and  the  re- 
markable fact,  that  with  organs  apparently  more  unfitted  for  arti- 
culation than  many  quadrupeds,  they  are  the  only  animals  that  can 
imitate  man  in  the  wonders  of  voice,  and  rival  him  in  the  intricacy 
of  music.  . .  .These  qualities  make  the  study  of  Birds  the  favourite 
study  of  every  elegant  mind.'  Jerdan's  Lit.  Gaz.  No. 672.  p.  790. 
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LETTER  class  may  derive,  every  day,  many  moments  of  gentle 
exhilaration.  The  Bird  classes  partake  of  it  so  gene- 
rally, in  some  respect  or  other,  that  the  rudest  minds 
become  milder  or  happier  from  their  presence,  in  all 
climes  and  in  all  ages.2 

The  plumage  of  Birds  is  peculiar  to  their  order  of 
Creation,  and  is  always  a  pleasurable  object  both 
to  sight  and  touch,  and  remarkable  for  the  skill  and 
delicacy  of  its  composition  and  structure.  In  the 
Equatorial  regions,  it  is  more  rich  and  splendid  in 
its  colours,  yet  always  harmonizing  in  its  most  con- 
trasted tints,  and  in  its  lights  and  shades.  The  effect 
is  sometimes  gorgeous,  but  never  tawdry.  In  all  its 
combinations  and  lustres,  it  gratifies  the  cultivated 
taste,  and,  when  extensively  studied,  enlarges  the 
conceptions  of  the  imagination  by  its  elaborate  di- 
versity. 

Birds  also  charm  the  ear,  as  well  as  regale  the 
sight ;  and  thus  satisfy  both  the  most  intellectual  of 
our  senses.  The  music  and  the  beauty  do  not  always 
unite  in  the  same  individual  in  equal  excellence. 
Our  Nightingale  and  Peacock  are  instances  of  the 
separation.  In  the  Indian  hemisphere,  both  attrac- 
tions are  frequently  combined  ; 3  and  in  North  Ame- 

a  The  unwearied  and  excellent  Ornithologist,  who  studied  his 
favourite  subject  among  the  wilder  tribes  as  well  as  in  the  civilized 
provinces  of  America,  has  left  us  this  just  observation  of  his  large 
experience  :  l  An  intercourse  with  these  little  innocent  warblers  is 
favourable  to  delicacy  of  feeling  and  to  sentiments  of  humanity ;  for 
I  have  observed  the  rudest  and  most  savage  softened  into  benevo- 
lence, while  contemplating  the  interesting  manners  of  these  inof- 
fensive little  creatures.'  Wilson.  Amer.  Ornithol.  v.2.  p.  240. 

8  .'  It  is  an  error,  to  say  that  Nature  has  denied  melody  to  the  Birds 
of  hot  climates  ;  and  formed  them  only  to  please  the  eye  with  their 
gaudy  plumage.  Ceylon  abounds  with  birds  equal  in  song  to  those 
of  Europe,  which  warble  among  the  leaves  of  trees,  grotesque  in 
their  appearance,  and  often  laden  with  the  most  delicious  and  salu- 
brious 
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rica,  the  Bird  that  is  popularly  called  the  Virginian    LETTER 
Nightingale,  is  also  styled  the  Cardinal,  from  his   — 1,  ,'.  ^ 
brilliant   red  plumage;4  altho  the  one  that  actually 
rivals  the  poetic  queen  of  rural  melody,  is  no  more  dis- 
tinguished than  herself  in  his  personal  appearance.5 

The  Birds  of  song  abound  in  every  known  country  ; 
in  the  new  Continent,  as  much  as  in  our  older  or 
longer  inhabited  one.  But  as  they  are  seldom  found 
in  the  depth  of  the  dense  and  damp  forests  of  any 
country,  they  are  the  more  usual  companions  of 


brious  fruit.  Birds  of  the  richest  colours  cross  the  glades  ;  and 
troops  of  Peacocks  complete  the  charm  of  the  scene,  spreading 
their  plumes  to  a  Sun  that  has  ample  powers  to  do  them  justice.' . .  . 
1  An  Indian  forest  is  the  most  picturesque  scene  that  can  be  ima- 
gined. The  trees  seem  perfectly  animated.  The  fantastic  Monkies 
give  life  to  the  stronger  branches  ;  and  the  weaker  sprays  wave 
over  your  head,  charged  with  vocal  and  various  plumed  inhabitants/ 
Penn.  Ind.  Zool.  45. 

4  The  Cardinal  Grosbeak  of  America,  whose  notes,  Dr.  Latham 
says,  *  are  almost  equal  to  those  of  the  Nightingale.'.  .  .'  Their  notes 
are  very  various  and  musical :  many  of  them  resemble  the  high 
notes  of  a  fife,  and  are  nearly  as  loud.  They  begin  at  the  first  ap- 
pearance of  dawn  ;  and  repeat  a  favourite  stanza  or  passage  twenty 
or  thirty  times  successively.  His  sprightly  figure  and  gaudy  plu- 
mage ;  his  vivacity,  strength  of  voice  and  actual  variety  of  note ; 
and  the  little  expense  with  which  he  is  kept,  will  always  make  him 
a  favourite.'  Wilson's  Am.  Orn.  2.  p.  274. 

s  '  Our  inimitable  MOCKING-BIRD  is  acknowleged  to  be  fully 
equal  to  the  song  of  the  Nightingale  in  its  whole  compass.'.  .  .'  His 
plumage  has  nothing  gaudy  or  brilliant  in  it.  In  his  native  groves, 
mounted  on  the  top  of  a  tall  bush  or  half  grown  tree,  in  the  dawn 
of  a  dewy  morning,  while  the  woods  are  already  vocal  with  a  mul- 
titude of  warblers,  his  admirable  song  rises  pre-eminent  over  every 
competitor.  The  ear  can  listen  to  his  music  alone,  to  which  that  of 
all  the  others  seems  a  mere  accompaniment.  His  own  native  notes 
are  bold  and  full ;  and  varied  seemingly  beyond  all  limits.  His 
expanded  wings  and  tail  glistening  with  white,  and  the  buoyant 
gaiety  of  his  action,  arresting  the  eye  as  his  song  most  irresistibly 
does  the  ear,  he  sweeps  round  with  enthusiastic  ecstasy,  and  mounts 
or  descends  as  his  song  swells  or  dies  away/  Wilson,  Amer.  Ornithol . 
vol.  2.  p.  92. 
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LETTER  civilized  man.6  They  frequent  most  the  cleared  and 
• — ^~j  cultivated  plains,  as  if  by  kind  appointment  to  in- 
crease the  number  of  human  pleasures,  by  warbling 
their  own  feelings  and  happiness  in  those  melodies, 
which  delight  the  human  ear  as  much  as  themselves. 
Neither  childhood  nor  manhood  can  hear  them  with 
indifference.  Their  Notes  are  every  where  a  large 
addition  to  human  gratification,  and  become  con- 
nected with  the  sweetest  remembrances  of  the  most 
joyous  and  impressible  season  of  our  life.  They  are 
usually  small  birds,  and  seem  to  be  indestructible  ; 
for  altho  cultivation,  as  it  spreads,  drives  off  many 
other  species,  yet  by  supplying  these  with  more  of 
the  food  they  like  best,  they  multiply  from  its  abun- 
dance :  and  wherever  gardens,  fields  or  trees  appear, 
some  classes  of  these  rural  musicians  are  sure  to  be 
part  of  their  feathered  inhabitants.  Of  these,  Eng- 
land possesses  a  pleasing  share.7 

6  i  The  opinion,  that  the  music  of  the  woods  and  groves  of  America 
is  far  inferior  to  that  of  Europe,  I,  who  have  a  thousand  times  lis- 
tened to  both,  cannot  admit  to  be  correct.    We  cannot  with  fairness 
draw  a  comparison  between  the  depth  of  the  forest  in  America,  and 
the  cultivated  fields  of  England  ;  because  it  is  a  well-known  fact  that 
singing  birds  seldom  frequent  the  former  in  any  country.     But  let 
the  latter  places  be  compared  with  the  like  situations  in  the  United 
States  ;  and  the  superiority  of  song  would  justly  belong  to  the 
Western  Continent.'    Wilson,  v.  2.  p.  275. 

7  The  Blackbird  is  the  largest  songbird  of  England,  and  sings  both 
Spring  and  Summer.  Albin's  Nat.  Hist.  Engl.  Song  Birds,  p.  2. ... 
The  Song  Thrush  warbles  for  nine  months  of  the  year.  p.  7.  ...  The 
Goldfinch  is  valued  for  the  elegance  of  its  colour  as  well  as  for  its 
singing,  as  it  is  '  the  most  beautiful  and  finest  feathered  of  all  Cage 

Birds.'  p.  20 The  Bulfinch,  who  combines  a  very  pleasing  form 

with  a  fine  voice,  has  no  song  of  its  own,  but  excels  most  Birds  in 

that  which  he  learns,  p.  16 The  Linnet  is  thought  by  many  to 

surpass  all  small  Birds  in  the  sweetness  of  its  singing,  p.  34. . . .  The 
Sky-Lark  has  great  freeness  and  strength  in  his  notes,  which  are 
heard  for  at  least  eight  months  of  the  year.  p.  41. ...  But  the  Wood  • 
Lark  is  still  more  admired  for  his  great  variety  of  soft  and  delightful 

tones. 
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Birds  are  distinguished  from  all  other  animals,  LETTER 
by  their  power  of  supporting  such  a  weight  as  their 
bodies  in  a  medium  so  light  as  air ;  and  from  which, 
by  the  laws  of  gravity  alone,  they  would  fall  down- 
wards like  a  stone,  the  instant  they  left  their  twig. 
They  prevent  this  prone  descent,  and  sustain  their 
heavy  bodies  in  an  aerial  fluid  which  is  some  hundred 
times  lighter  than  these,  and  at  the  same  time  move 
thro  it  more  rapidly  than  any  other  class  of  animated 
beings  can  pass  thro  it  on  the  ground,  by  the  amazing 
strength  and  moveability  of  their  pectoral  muscles, 
and  by  the  expansile  form  and  peculiar  texture  of 
their  feathered  wings.  These  muscles,  the  breast  of 
the  Birds  we  eat,  constitute  half  of  the  whole  flesh 
of  their  body  ;  and  enable  them  to  apply  that  quan- 
tity of  the  functional  energy  which  actuates  them,  to 
their  action  of  flying.8  Thus  a  moiety  of  all  their 
nervous  and  muscular  powers  is  exerted  and  expended 
in  this  operation. 

Here,  again,  the  most  special  and  scientific  calcu- 
lation, with  a  specific  adaptation,  becomes  manifest  to 
our  consideration.  No  blind  force  or  random  power 
or  motion  could  have  here  availed.  A  deliberating 
and  knowing  mind  must  have  been  their  creator, 
combining  what  we  term  mathematical  and  mecha- 
nical science.  The  bodies  of  every  species  of  Birds 

tones.      He  is  also  a  bird  of  great   beauty,  both  in    shape    and 

plumage,  p.  50 The  Wren,  altho  the  smallest  bird  found  in 

England,  sings  very  sweetly  for  several  months,  and  with  a  louder 
voice  than  we  should  expect  from  his  little  form.  Whether  upon  a 
barn  or  tree  in  a  farmer's  yard  (which  they  mostly  frequent,)  or  in 
a  cage,  they  seem  to  sing  with  equal  pleasure,  p.  70. ...  The  common 
Hedge  Sparrow,  '  is  a  very  pleasant  song  bird :  he  sings  sweetly, 
and  has  a  great  variety  of  pretty  notes.'  p.  89. 

8  Borelli,  de  motu  Anim.  p.  260.     He  adds,  that  Fish  having  to 
move  thro  a  denser  medium,  have  double  this  force.  Ib. 
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LETTER  differ  in  weight  and  bulk.  But  in  order  that  they 
may  fly,  and  remain  suspended  in  the  air  while  they 
do  so,  the  motive  energies  of  each  must  be  precisely 
proportioned  to  the  two  things  so  very  dissimilar— 
to  the  gravity  of  his  individual  substance,  and  to  the 
tenuity  of  the  air  thro  which  he  must  glide  and  float. 
No  general  fitness  would  do;  each  distinct  kind 
must  have  had  allotted  to  it  a  different  degree  pe- 
culiar to  itself,  and  exactly  adjusted  to  the  spread 
of  its  own  frame  and  to  its  gravitating  tendency. 
These  suited  proportions  must  not  only  have  been 
discerned  and  appointed  to  every  one  at  its  creation, 
but,  as  earthly  races  are  perpetuated  from  parents, 
the  foreseeing  Power  had  also  to  form  and  regulate 
the  oval  embryos  of  every  species  so,  as  that  each 
should  continually  reproduce  the  same  adapted  fit- 
ness of  motive  force,  weight  and  bulk.  Such  a  pa- 
tient condescension  of  Almighty  Power  and  Intelli- 
gence, deigning  to  apply  so  much  thought  and  kind 
efficiency,  for  the  purpose  of  giving  a  multifarious 
variety  to  its  creation,  is  far  beyond  our  conception 
or  panegyric.  Yet  it  is  an  impressive  testimony  of 
His  provident  wisdom,  acting  for  the  instruction 
of  His  intelligent  creatures.  For  it  is  this  vast  di- 
versity which  produces,  by  continual  sensations  in 
the  human  soul,  and  in  every  mind  that  can  discern 
relations  and  reason  to  just  inferences,  such  enlarged 
conceptions  and  such  an  universal  and  continuing  con- 
viction of  His  active  omnipotence.  His  power  is  by 
this  means  every  where  in  visible  picture  before  us. 

Birds  surpass  all  other  animals  in  the  faculty  of 
continuing  their  motion  without  resting,  as  well  as 
in  its  rapidity.  The  fleetest  courser  can  scarcely  ever 
run  more  than  a  mile  in  a  minute,  nor  support  that 
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speed  beyond  five  or  six  of  such  exertions.     But    LETTER 
the  Swallow  does  this,  for  pleasure,  for  ten  hours   < — ^ — • 
a  day.9   So  can  the  Blue  Bird  of  America  for  a  space 
of  six  hundred  miles,  in   the  stages  of  his  journey 
from  Mexico,  to  the  territory  of  the  United  States.10 
Our  Carrier  Pigeons  move  with  at  least  half  that  cele- 
rity from  our  Island  to  the  Continent,  and  from  one 
country  to  another.11    The  Golden  Eagle  is  supposed 

9  '  It  may  be  fairly  questioned  whether  any  Birds  pass  over  an 
equal  extent  of  surface  with  the  Swallow.     Let  a  person  take  his 
stand,  on  a  fine  Summer  evening,  by  a  new-mown  field,  meadow,  or 
river  shore,  and  among  those  of  this  tribe  that  flit  before  him,  fix 
his  eye  on  a  particular  one,  and  follow  for  a  while  all  its  circuitous 
labyrinths,  its  extensive  sweeps,  its  sudden  and  reiterated  zigzag 
excursions,  little  inferior  to  the  lightning  itself ;  and  calculate  the 
length  of  the  various  lines  it  describes.— This  little  Bird  flies,  in 
his  usual  way,  at  the  rate  of  one  mile  in  a  minute,  which,  from  the 
many  experiments  I  have  made,  I  believe  to  be  within  the  truth  ; 
and  he  is  so  engaged  for  ten  hours  every  day.'    Wilson,  Am.  Orn. 
v.  2.  p.  39. 

10  '  Nothing  is  more  common  in  Pennsylvania  than  to  see  large 
flocks  of  these  Birds,  in  Spring  and  Fall,  passing  at  considerable 
heights  in  the  air,  from  the  South  in  the  former,  from  the  North  in 
the  latter  season.    The  Bermudas  are  said  to  be  600  miles  from  the 
nearest  part  of  the  Continent.     This  may  seem  an  extraordinary 
flight  for  so  small  a  Bird ;  but  it  is  a  fact  that  it  is  performed.    If 
we  suppose  the  Blue  Bird  to  fly  only  at  the  rate  of  a  mile  a  minute, 
which  is  less  than  I  have  actually  ascertained  them  to  do  overland, 
ten  or  twelve  hours  would  be  sufficient  to  accomplish  the  journey/ 
Wilson,  p.  178. 

11  Out  of  110  Pigeons  brought  from  Brussells  to  London  in  the 
Summer  of  1830,  and  let  fly  from  London  on  19th  July,  at  a  quarter 
before  nine  A.  M.,  one  reached  Antwerp,  186   miles   distance,  at 
eighteen  minutes  past  two,  or  in  five  and  a  half  hours,  being  at  the 
rate  of  nearly  34  miles  an  hour.    Five  more  reached  it  within  eight 
minutes  after.    Thirteen  others  took  two  and  a  half  hours  more  for 
tbe  journey,  or  eight  hours  in  the  whole.  Yet  this  rate  was  23  miles 
an  hour.    Brussells  Paper,  July  24.  .  .  .  Another  went  from  London 
to  Maestricht,  260  miles,  in  six  hours  and  a  quarter.     In  January 
1831,  two  Pigeons,  brought  from  Liskeard  to  London,  were  let  fly 
back  from  London  to  Cornwall.     One  reached  Liskeard,  220  miles 
distance,  in  six  hours ;  the  other  in  a  quarter  of  an  hour  more. 
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LETTER  to  dart  through  the  fiercest  storm,  at  the  rate  of  forty 
v-^^1^  miles  an  hour ;  but  one  of  our  smallest  Birds,  the 
Swift,  can  even  quadruple  the  most  excited  quickness 
of  the  race-horse  for  a  distance,  and  therefore  with 
a  continuity  of  exertion,  hardly  within  the  bounds  of 
our  reasonable  belief.12 

One  of  the  most  special  appointments  of  the 
Creator,  as  to  Birds,  and  which  nothing  but  His 
chosen  design  and  corresponding  ordainment  can 
explain,  is  the  law,  that  so  many  kinds  shall  migrate 
from  one  country  to  another,  and  most  commonly  at 
vast  distances  from  each  other.13  They  might  have 
been  all  framed  to  breed,  be  born,  live  and  die  in 
the  same  region,  as  occurs  to  some,  and  as  quadru- 
peds and  insects  do.  But  He  has  chosen  to  make 
them  travel  from  one  climate  to  another,  with  un- 
erring precision,  from  an  irresistible  instinct,  with  a 
wonderful  courage,  with  an  untiring  mobility,  and  in 

17  Spallanzani  thought  that  the  little  Swift  travelled  at  the  rate  of 
250  miles  an  hour.  Mr.  G.  White  remarks  that  '  the  Swift  is  almost 
continually  on  the  wing,  and  never  settles  on  the  ground,  trees  or 
roofs.  It  eats,  drinks,  and  collects  materials  for  its  nest,  on  the  wing. 
It  appears  to  live  more  in  the  air  than  any  other  Bird,  and  to  per- 
form all  functions  there,  save  sleeping  and  incubation/  Nat.  Hist. 
of  Selb.  p.  218. 

13  M.  Brehm,  who  has  most  elaborately  examined  this  subject, 
states  that  every  Bird  has  its  native  country,  where  it  freely  repro- 
duces, and  remains  a  part  of  the  year,  and  travels  in  the  remainder. 
Most  Birds  live  half  the  year  at  their  home,  and  pass  the  other  half 
in  travelling.  Some  travel  by  day,  as  the  Birds  of  prey;  but  the 
larger  part  by  night.  Some  use  both  times.  They  seem  to  pass  the 
whole  of  their  migration  without  sleep ;  for  all  the  day  they  are 
seeking  their  food.  They  stop  in  places  that  present  this.  They 
commonly  keep  very  high  in  the  air,  and  always  at  a  suitable  dis- 
tance from  the  earth.  Hence  they  rise  higher  over  mountains,  and 
fly  lower  along  valleys.  They  require  a  wind  that  blows  against 
them.  A  contrary  wind  assists  and  raises  them.  See  his  Treatise 
ably  reviewed  in  Bull.  Univ.  1830,  v.  4.  p.  134-142. 
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a  right  and  never-failing  direction.  For  this  purpose,  LETTER 
they  cross  Oceans  without  fear,  and  with  a  per- 
severing exertion  that  makes  our  most  exhausting 
labours  a  comparative  amusement.14  Philosophy  in 
vain  endeavours  to  account  for  the  extraordinary  phe- 
nomenon. It  cannot  discover  any  adequate  physical 
reason.15  Warmer  temperatures  are  not  essentially 
necessary  to  incubation,  nor  always  the  object  of  the 
emigration;  for  the  Snow  Bunting,  tho  a  bird  of 
song,  goes  into  the  Frozen  Zone  to  breed,  lay  and 
nurture  its  young.16  The  Snow  Bird  has  the  same 


14  In  general,  in  Europe,  the  Birds  take  a  SW.  direction  in  Au- 
tumn, and  a  NE.  in  Spring.     There  is  no  doubt  that  they  pass  over 
the  Ocean.    Faber  saw  one  in  the  middle  of  its  route  between  Den- 
mark and  Iceland.  A  Regulus  was  taken  in  the  middle  of  the  Baltic 
Sea.     The  Quails,  whose  wings  are  so  small,  cross  the  Mediterra- 
nean.    They  wait  whole  weeks  for  a  favourable  wind,  reposing  on 
every  small  isle.  Hence  they  are  taken  by  thousands  on  the  Ionian 
Isles  and  coast  of  Asia.     Should  the  wind  change  rapidly,  a  great 
number  perish  in  the  sea.    Humboldt  observed  some  Mallards  and 
Herons  some  degrees  N.  of  the  Equator,  passing  the  Line,  and  going 
South.     Brehm,  Ib. 

15  '  What  decides  Birds  to  emigrate  ?    It  is  not  want  of  nourish- 
ment, for  most  begin  the  journey  while  they  have  abundance.    Those 
confined  in  cages  are  very  restless  at  the  time  of  their  proper  migra- 
tion.   Atmospherical  currents  are  not  the  cause ;  nor  do  the  changes 
of  season  explain  it ;  as  the  greatest  number  set  off  while  the  wea- 
ther is  yet  fine  ;  and  others,  as  the  Larks  and  Starlings,  arrive  while 
the  season  is  bad.     Atmospherical  influences  can  only  hasten  the 
migration  in  Autumn,  or  retard  or  derange  it  in  Spring.     It  is  the 
presentiment  of  what  is  to  happen,  which  determines  Birds  to  begin 
their  journey.    It  is  an  instinct  which  urges  them,  and  which  initiates 
them  into  the  meteoric  alterations  that  are  preparing.    They  have  a 
particular  faculty  of  foreseeing  the  rigour  of  the  coming  season  ;  an 
exquisite  sensibility  for  atmospherical  changes,  which  have  not  yet 
arrived,  but  are  approaching/    Brehm,  Ib. . . .  See  also  Eskstroem's 
Observations,  in  Bull.  Un.  1829,  p.  111. 

16  Mr.  Pennant  says  that, '  these  birds  inhabit  not  only  Greenland, 
but  even  the  dreadful  climate  of  Spitzbergen,  where  vegetation  is 
nearly  extinct,  and  scarcely  any  but  Cryptogamious  plants  appear. 
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LETTER   taste  or  constitution  for  the  chilling  weather,  which 
the  majority  recede  from.17   We  can  only  resolve  all 
these  astonishing  journies  into  the  appointment  of 
the  Creator,  who  has  assigned  to  every  Bird   the 
habits,  as  well  as  the  form,  which  it  was  His  good 
pleasure  to  imagine  and  to  attach  to  it.18  The  watchful 
Naturalist  may  hear,  if  not  see,  several  migrations 
of  those  which  frequent  our  Island,  both  to  and  fro, 
as  Spring  advances  and  as  Autumn  declines.     They 
are  more  numerous  in  the   latter  season,  from  the 
addition  of  their  progeny.19  Their  movement  takes 
place  chiefly  at  the  latter  part  of  the  night,  or  at  early 
dawn,  tho  some  are  seen  in  the  more  advanced  part 
of  the  morning ; 20  but  as  they  sail  along  the  higher 

Yet  they  are  found  in  great  flocks  both  on  the  land  and  ice  of  Spitz- 
bergen.  That  they  breed  here  is  very  probable  ;  bat  we  are  assured 
that  they  do  so  in  Greenland.  They  arrive  there  in  April,  and  make 
their  nests  in  the  fissures  of  the  rocks  in  May/  .  .  .  .'  They  seem  to 
make  the  countries  within  the  whole  Arctic  Circle  their  summer 
residence,  from  whence  they  overflow  the  more  Southern  countries 
at  the  setting  in  of  winter  in  the  Frigid  Zone.  They  sing  finely 
near  their  nests/  Wilson,  2.  p.  222. 

17  The  Snow  Bird  in  America,  *  in  April,  when  the  weather  begins 
to  be  warm,  retires  Northward,  arrives  about  the  Hudson  Bay  Fac- 
tory in  June,  and  proceeds  farther  North  to  breed/  Ib.  258. . .  .This 
species  is  so  numerous,  that  Mr.  Wilson  mentions,  *  In  the  circuitous 
route  I  travelled,  of  more  than  1,800  miles,  I  never  passed  a  day, 
and  scarcely  a  mile,  without  seeing  numbers  of  these  Birds,  and 
frequently  large  flocks  of  several  thousands/  p.  257.  .  .  .The  Kill- 
deer  Plover  likewise  '  seeks  the  more  remote  Arctic  regions  of  the 
Continent  to  breed  in/  Ib.  v.  3.  p.  12. 

18  So  the  Jewish  Prophet  represents  and  applies  it — *  The  Stork 
in  the  heaven  knoweth  her  appointed  times ;  and  the  Turtle  and  the 
Crane  and  the  Swallow  observe  the  period  of  their  coming.    But  my 
people  will  not  know  the  judgment  of  Jehovah/  Jerem.  viii.  ver.  7. 

19  '  The  Spring  flight  of  birds  is  much  less  considerable  than  the 
Autumnal  ones;  September,  October  and  November  being  the  chief 
months  for  their  passage/   Jesse,  Gleanings,  p.  133. 

*  *  Bird-catchers  state  that  the  flights  take  place  from  day-break 
to  twelve  at  noon,  sometimes  from  two  o'clock  till  nearly  dark/  Ib. 

In 
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regions  of  the  atmosphere,   they  are  much  oftener    LETTER 
audible  than  visible  to   us  on  the  surface  of  the 
earth.21 

The  quantity  of  individuals  of  the  various  Bird 
genera,  which  are  at  any  one  time  and  at  all  times 
existing  in  our  world,  surpasses  not  only  our  usual 
supposition,  but  even  all  power  of  human  numeration, 
at  least  as  to  any  real,  distinct  conception  of  the 
amount ;  for  we  can  only  pen  down  the  words  mil- 
lions, billions,  trillions,  quadrillions,  and  such  other 
augmentative  terms,  in  which  all  actual  comprehen- 
sion soon  becomes  lost  in  mere  verbal  sounds  and 
confusing  obscurity.  It  will  therefore  be  better  to 
particularize  in  a  note  a  few  instances  of  what  wa.s 
seen  at  only  four  points  of  our  globe,  and  leave  it  to 
your  own  mind  to  infer  from  these,  what  uncountable 


In  many  places  they  must  be  seen  at  these  later  hours,  tho  their 
first  point  of  starting  was  much  earlier. 

21  In  October  1829,  movements  of  this  sort  in  Berkshire  were  thus 
described  :  '  We  have  had  sharp  night  frosts  during  the  week,  and 
large  flights  of  Plover:  and  teams  of  Wild  Duck  and  Geese  have 
passed  hence  in  a  Northern  direction.  On  Wednesday  morning  last, 
the  roofs  of  all  the  higher  ranges  of  houses  in  Prospect-street  in 
this  town  were  covered  with  thousands  of  the  SWALLOW  tribe, 
which  had  there  assembled  preparatory  to  their  annual  migration 
to  a  warmer  climate.  From  their  chirping  and  fluttering  about,  they 
seemed  to  be  in  grand  delate :  and  about  nine  o'clock  the  larger 
division  departed  in  a  SW.  direction,  and  was  afterwards  followed 
by  the  others.  The  morning  was  remarkably  fine  and  cheering ; 
and  the  interesting  little  emigrants  were  pluming  their  wings  soon 
after  sunrise,  preparing,  as  it  were,  for  their  long  voyage,  and  still 
dubious  destination/  Berks  Chron.  .  .  .In  some  species,  the  males 
arrive  before  the  females.  An  experienced  bird-catcher  informed 
Mr.  Jesse,  that  the  male  Nightingale  generally  makes  its  appearance 
in  England  about  1st  April,  and  the  female,  a  month  afterwards  ; 
and  that  his  song  increases  in  power,  and  is  longer  continued,  when 
the  period  for  her  arrival  is  near  at  hand.  So  the  Black-cap,  a  bird 
of  fine  song,  comes  some  time  before  the  females.  Jesse,  Gleanings, 
p.  131,  2. 

A  A  4 
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LETTER  myriads  of  millions,  in  all  the  classes  of  the  Feathered 
Race,  must  have  been  elsewhere  then  existing,  and 
are  now  pervading  both  our  aerial  and  vegetable 
domains.22 

This  surprising  quantity  of  Birds  makes  it  neces- 
sary that  the  Insect  world,  on  which  all  the  smaller 
feed,  should  be  a  thousand  times  more  numerous. 
The  two  millions  of  Starlings  usually  resident  in  the 


22  The  Purple  Gracula  of  Pennsylvania,  when  they  collect  to 
migrate  to  the  lower  parts  of  Virginia,  Carolina  and  Georgia,  '  some- 
times form  one  congregated  multitude  of  many  hundred  thousands.' 
Wilson,  Am.  Ornithol.  vol.  1.  p.  219. 

Cap^in  Flinders,  on  his  Voyage,  saw  '  a  stream  of  Stormy  PE- 
TRELS, which  was  from  50  to  80  yards  deep,  and  300  yards  or  more 
broad.  The  Birds  were  not  scattered,  but  flying  as  compactly  as  the 
full  movement  of  their  wings  seemed  to  allow :  and  this  stream  of 
Petrels,  for  a  full  hour  and  a  half,  continued  to  pass  without  inter- 
mission, at  a  rate  little  inferior  to  the  swiftness  of  the  Pigeon.  Now, 
taking  the  stratum  at  50  yards  deep  by  300  in  breadth,  and  that  it 
moved  30  miles  an  hour ;  and  allowing  nine  cubic  inches  of  space  to 
each  Bird, — the  number  would  amount  to  151  millions  and  a  half/ 
Flinders'  Voyage. 

An  Officer  who  visited  South  Shetland,  in  the  Antarctic  regions, 
states  that  he  saw  there  many  millions  of  *  PENGUINS.  The  ground 
in  some  parts  is  covered  to  the  extent  of  two  or  three  miles  with 
these  Birds/  Letter  in  Lit.  Gaz.  31  Oct  1829. 

The  Migratory  PIGEON,  in  the  United  States,  exhibits  a  number 
still  more  enormous.  '  Of  one  of  these  immense  flocks,  let  us  attempt 
to  calculate  the  numbers,  as  seen  in  passing  between  Frankfort  (on 
the  Kentucky)  and  the  Indiana  territory.  If  we  suppose  this  column 
to  have  been  one  mile  in  breadth,  and  I  believe  it  to  have  been  much 
more,  and  that  it  moved  at  the  rate  of  one  mile  a  minute,  four  hours, 
the  time  it  continued  passing  would  make  the  whole  length  240 
miles.  Again,  supposing  that  each  square  yard  of  this  moving  body 
comprehended  three  Pigeons,  the  square  yards  multiplied  by  3 
would  give  2,230  millions  272  thousand  Pigeons  ;  an  almost  incon- 
ceivable multitude,  yet  probably  far  below  the  actual  amount.' 
Wilson's  Am.  Orn.  v.  3.  p.  299.  The  Salangani  Hirundo  esculenta 
builds  its  celebrated  nests,  whose  materials  resemble  Isinglass,  in 
holes  on  shores  and  hills.  At  least  4  millions  of  these  nests  are 
annually  collected,  and  mostly  exported  to  China.  Blumenb.  Nat. 
Hist. 
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United  States  of  America  have  been  computed  to    LETTER 

"VTT 

consume  of  the  grub-worms,  caterpillars  and  other   « — ^L^ 

larvse,  on  which  they  subsist,  in  the  four  months  of 

their  breeding  and  nurturing  their  young,   sixteen 

thousand  two  hundred  millions.23     But  if  a  single 

kind  of  Birds  have  this  supply,  all  the  other  classes 

who  use  the  same  nutriment,  require  as  much.    It  is 

obviously  impossible  to  enumerate  the  amount  of  the 

individual  living  creatures  which  are  always  existing 

on  our  globe,  and  partaking  of  its  produce  in  some 

way  or  other.    Yet  so  admirably  are  the  whole  placed 

and  disposed,  and  the  size  and  movements  of  each, 

so  carefully  regulated  and  adapted  to  us  and  to  each 

other,  that  we  are  neither  disturbed  by  the  number, 

nor  even  conscious  of  it.     There  is  no  crowding ;  no 

confusion  :  the  enormous  amount  is  no  where  visible 

to  our  sense.    We  must  search  it  out,  in  order  to  know 

it.     We  must  calculate  from  what  we  can  observe, 

before  we  can  perceive  or  believe  the  ever  palpable 

but  unobtrusive  truth.    What  but  an  all-mighty  and 

all-adjusting  sagacity,  infinitely  beyond  the  highest 

expansions  of  human  genius,  could  have  arranged 

such  inexpressible  multitudes  of  living,  sentient,  and 

ever  moving  beings,  into  positions,  limitations  and 

habits,  so  wisely  appropriated  to  each,  so  productive 

of  comfort  to  every  one,  and  yet  so  conservative  of 

the  harmony,  the  order,  and  the  general  welfare  of 

the  immense  and  multiform  whole  ! 

As  we  contemplate  such  endless  masses  of  living 
things,  we  are  sometimes  tempted  to  ask,  Why  so 
many  ?  Why  such  an  exuberance  of  Creation  ?  My 
own  reason  answers,  to  its  private  satisfaction,  and 
from  its  own  feeling — the  gift  of  life,  for  whatever 

23  Wilson's  Am.  Orn.  vol.  1.  p.  199. 
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LETTER  space,  small  or  great,  is  a  gift  which  Deity  alone  can 
give  ;  which  is  His  noblest  donation ;  and  which 
being  attended  with  comfort  as  its  universal  law  and 
most  general  result,  is  the  greatest  blessing  that  any 
creature  can  receive.  All  other  blessings  may  be 
added  to  it;  but  none  can  be  enjoyed  without  it. 
The  more  largely  it  is  given,  the  more  extended  is 
the  benefaction  ;  and  therefore  every  multiplication 
of  it  becomes  an  ampler  display  of  the  magnificent 
and  illimitable  benevolence  of  its  Bestower.  The 
greater  the  multiplicity  of  His  kind  creations,  the 
more  certainty  my  sense  and  judgment  perceive  of 
His  gracious,  generous,  and  affectionate  nature.  He 
loves  to  make  living  beings  of  every  sort  and  form, 
and  to  provide  for  their  pleasurable  enjoyment  of  the 
ife  He  gives.  The  occasional  interruptions  of  pain  to 
any,  are  but  exceptions,  unavoidable  in  such  a  pro- 
fusion of  varied  existence;  always  bear  but  a  small 
proportion  to  their  comfort ;  and  are  usually  made 
conducive  to  good,  in  some  respect  or  other.  It  is 
only  wonderful  that  the  gratifications  of  each,  in 
such  diversified  multitudes,  so  little  clash  together ; 
and  that  these,  amid  such  an  universal  desire  and 
active  search  for  their  distinct  and  peculiar  enjoy- 
ments, should  so  rarely  give  pain  to  each  other.  As 
Paley  has  most  justly  said,  '  Pain  is  no  where  the 
object  of  Creation ;'  it  is  the  temporary  accident,  but 
not  the  ruling  law. 

But  the  multiplicity  of  Creation  not  only  manifests 
its  great  Author's  benevolence,  but  it  is  that  which 
gives  us — and  perhaps  is  that  alone  which  could  give 
us — a  sensorial  idea  of  His  actual  Omnipotence. 
Mind,  in  any  one,  can  only  make  itself  visible  to 
others  by  its  works  and  actions.  So  must  all  power, 
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and  all  moral  and  intellectual  qualities.  The  living  LETTER 
figure  of  a  Homer,  a  Milton,  a  Raphael  or  a  Newton,  v — ^L-j 
could  not  reveal  to  us,  by  its  presence  alone,  either 
of  their  intellectual  productibilities.  Each  had  to  put 
these  into  action  in  making  external  things  that  would 
display  them,  before  others  could  know  their  admi- 
rable talents.  So  the  Divine  Creator  makes  his  in- 
exhaustible potentialities  more  and  more  sensible  to 
us,  the  more  He  varies  and  multiplies  His  creations. 
Every  increase  enlarges  our  conceptions  of  His 
powers,  by  presenting  additional  sensations  to  our 
visual  organs,  of  its  self-displaying  effects. 

All  Birds  are  oviparous.  This  is  their  law  of  re- 
production :  none  bring  forth  live  ones.  Their  eggs 
vary  in  number,  size  and  colour,  but  are  always 
covered  with  a  calcareous  shell,  the  produce  of  their 
own  living  functions.24  These  are  deposited  by  them 
in  an  artificial  nest  of  their  own  construction,  and 
are  hatched  by  the  genial  warmth  of  the  maternal 
body.  In  their  natural  state,  Birds  are  mostly  mono- 
gamous, or  live  in  single  pairs.  They  migrate  into 
milder  climates,  and  a  few  become  torpid  in  winter. 
Their  feathers  are  disposed  over  each  other  in  the 
form  of  a  quincunx,  in  which  those  of  one  row  are 
opposite  to  the  intervals  of  the  next ;  and  vary  in 
colour,  according  to  age,  sex,  season  or  climate, 
except  the  quill  and  tail-feathers.  These  are 


24  Vauquelin  and  Dr.  Prout  have  made  many  experiments  on  the 
shells  of  the  eggs  of  fowls ;  ascertaining  the  exact  quantity  of  earthy 
matter  they  contained;  analysing  the  food  received,  and  noting 
what  was  ejected.  The  results  appeared  to  indicate  that  the  animal 
had  acquired  a  greater  quantity  of  earthy  matter  than  could  be 
accounted  for,  except  by  supposing  that,  in  some  way,  a  portion  of 
it  had  been  developed  by  the  vital  powers.  Dr.  Bostock,  Elem.  Phys. 
v.  2.  p.  386. 
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LETTER    more  constant    and    chiefly  characterize    the   spe- 

XII.  •          25 

cies. 

Linnaeus  divided  them  into  six  Orders,  and  took 
his  generic  characters  from  their  bill,  tongue,  nostrils, 
caruncles,  and  other  naked  parts.  To  these,  Dr.  Latham 
has  discriminatingly  added  three  other  Orders,  by 
which  their  distinguishing  arrangement  was  much 
improved.26  The  Prince  Charles  Lucien  Bonaparte, 
following  the  steps  of  the  self-taught  Naturalists, 
Wilson  and  Audebon,  the  American  Ornithologists, 
is  now  enlarging  and  completing  it.27 

Of  all  the  vertebrated  or  superior  animals,  Birds 

25  Turt.  Linnaeus,  v.  1.  p.  131.  '  This  beautiful  and  cheerful  portion 
of  created  nature  consists  of  animals  having  a  body  covered  with 
feathers  and  down  ;  jaws  protracted  and  naked  ;  two  wings  formed 
for  flight ;  and  two  feet.  They  are  aerial,  vocal,  swift,  and  light. 
They  are  destitute  of  external  ears,  lips,  teeth,  bladder,  epiglottis, 
corpus  callosum,  its  arch,  and  of  a  diaphragm.' 

2(5  These  were — I.  Accipitres. — n.  Picas. — in.  Anseres. — iv.  Gral- 

lae — v.  Gallense.  —  vi.  Passeres.    Lin.  132 As  altered   by 

Dr.  Latham,  the  Nine  Orders  are  thus  represented  : — 
Accipitres,  or  rapacious  Birds. 
Picae,  or  Pies. 
Palmipedes,  or  Web-footed ;  answering  to  the  Anseres  of 

Linnaeus. 

iv.    Pinnatipedes,  or  Fin-footed. 
v.     Grallas,  or  Waders. 
vi.    Gallenae,  or  Poultry, 
vn.    Struthiones. 
viii.   Passeres. 

ix.    Columbse,  Pigeons  or  Doves. 

The  Gallenae  include  our  Game.  The  Struthiones  are,  the  Dodo, 
Touegai,  Cassowary,  and  Ostrich.  The  Passeres  comprise  our 
Sparrow,  Swallow,  Thrush,  Lark,  Wagtail,  and  other  small  Birds. 
Kerr's  Linn.  418-428. 

37  The  Prince's  remarks  show  the  progress  of  this  branch  of  our 
knowlege : — '  Buffon  complained  of  the  difficulty  of  writing  a  his- 
tory of  Birds,  because  he  already  knew  800  species,  and  supposed 
that  there  might  actually  exist  1500  or  even  2000  ;  what  would  be  his 
embarrassment  now,  when  nearly  6000  species  are  known,  and  fresh 
discoveries  are  daily  augmenting  the  number  ! '  Am.  Orn.  v.  4.  p.  1. 
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seem  to  have  the  shortest  lives ;  yet  some  kinds  out-  LETTER 
live  by  far  the  age  of  man.28  But  those  most  familiar 
to  us,  and  the  greater  number  of  all  the  genera, 
resemble  in  their  duration  that  of  our  domesticated 
animals.29  Their  feathers  are  highly  electrical.  The 
food  of  the  larger  number  is  chiefly  seeds,  worms 
and  insects,  and  sometimes  they  use  earth  and  stones. 
Their  songs  are  usually  in  the  day  time ;  but  a  few 
make  the  night  more  interesting  by  their  melody.30 
Some  have  utterances  of  voice  like  animal  sounds  ; 31 
and  express  particular  feelings  which  they  experience 
by  peculiar  tones  ;32  several  can  be  taught  to  imitate 
human  articulation,  and  to  repeat  words  in  any  lan- 

28  Count  Morozzo,  in  his  Letter  to  La  Cepede,  states  that  the 
Swan  will  live  about  200  years  ;  the  Crow  and  Raven,  100  ;  the  Par- 
rot, 100  ;  the  Goose,  80.  ...  Schultz,  in  his  Notes  on  Aristotle's 
Animals,  mentions  a  Parrot  carried  from  Italy  to  France  in  1633, 
which  was  living  there  in  1743,  being  then  110  years  old. 

29  The  Peacock,  25  to  28  years;  Pheasant  18  to  20  ;  Nightingale, 
17  or  18;  the  Hen  and  Pigeon,  16  or  17  ;  the  Linnet  and  Canary, 

13  or  14.     Co.  Mor The  Goldfinch,  20  to  23  years ;  the  Skylark, 

15  or  20.     Albin.  Nat.  Hist.  p.  22,  41. 

30  Besides  the  Nightingale,  the  Rose-breasted  Grosbeak  of  Ame- 
rica has  this  habit.     '  One  of  these  birds,  kept  in  a  cage,  frequently 
sang  at  night :  and  all  night :  its  notes  were  extremely  clear  and 
mellow,  and  the  sweetest  of  any  bird  with  which  the  owner  was 
acquainted/     Wilson,  2.  p.  277. 

34  Thus  the  Titmouse  '  whistles  aloud  and  clearly,  as  if  calling  a 
dog/  Wilson,  2.  p.  217. .  . .  The  Cat  Bird's  note  so  exactly  resembles 
the  voice  of  a  kitten,  that  a  stranger  to  it  would  instantly  conclude 
that  such  an  animal  '  had  got  bewildered  in  the  branches'  p.  100.  .  .  . 
The  cry  of  one  species  of  Plover  is  the  repetition  of  the  word  '  Kill- 
deer/  Ib.  3.  p.  9. 

32 '  Some  Birds  utter  a  peculiarly  plaintive  cry  on  the  approach  of 
danger.  Even  when  concealed  in  the  midst  of  a  thick  hedge,  they 
give  warning  if  any  marauder,  as  a  cat  or  weasel,  comes  near  them. 
There  is  something  in  this  mournful  cry  which  cannot  be  misun- 
derstood. The  Blackbird  and  Thrush  have  it ;  but  I  have  more 
generally  observed  it  in  the  Hedge  Sparrow  and  Redbreast/  Jesse, 
Gleanings,  234. 
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LETTER  guage.33  But  this  is  not  the  only  analogy  which  unites 
v__^_L-»  them  with  ourselves.  All  the  classes  of  animated 
nature  exhibit  occasional  intimations  that  one  grand 
system  of  formation  is  pursued  thro  all  the  varieties 
of  animal  organization.  The  human  countenance,  and 
the  brutal  physiognomy,  are  each  convertible  into 
partial  resemblances,  which  show  that  both  are  but 
diversified,  tho  constantly  maintained,  modifications 
of  the  same  great  plan  and  principle  of  structure. 
The  wing,  the  arm,  the  fore-leg,  and  the  pectoral  fins, 
are  instances  of  the  variations  of  one  important  limb ; 
and  therefore,  tho  it  is  a  very  rare  occurrence,  yet  it 
is  no  natural  impossibility,  that  a  fowl's  head  may 
sometimes  appear  with  an  obscure  similitude  to  a 
human  face.34 

The  Birds  are  a  race  of  organized  beings,  as  happy 
as  they  are  beautiful:    their  greatest  number  are 

33  The  Bulfinch  can  be  taught  to  speak  several  words  at  command. 
Albin.  p.  16.  .  .  .  The  Starling  is  very  apt  to  imitate  the  human 
voice.  Ib.  12.  ...  The  Magpie,  Jay,  Parrot,  and  some  others,  are 
well  known  to  have  a  facility  of  acquiring  such  articulations. 

31  M.  Cuvier  states  that  in  1802  a  Jew  exhibited,  for  money,  at 
Posen  in  Poland,  a  Hen  with  a  human  face,  which  had  been  hatched 
in  a  farm  near  Wrycsnien.  He  says, 

'  I  have  myself  seen  this  animal  alive,  and  in  excellent  health.  It 
had  attained  its  full  size,  for  it  was  more  than  a  year  old.  In  its 
body  it  resembled  other  hens  in  every  respect,  except  the  head. 
This  was  of  the  usual  size,  but  without  feathers,  and  covered  with  a 
bluish  skin.  The  cavities  of  the  eyes  were  completely  formed  like 
those  of  the  human  eyes.  They  were  surmounted  by  two  small 
arches  of  down,  which  formed  very  regular  eyebrows.  The  upper 
part  of  the  bill  was  shorter  than  usual.  It  had  but  one  blunted 
point,  and  the  nostrils  were  underneath  it ;  so  that,  altho  it  was  horn, 
it  presented  the  perfect  resemblance  of  a  very  well  made  nose. 
Below  this  nose  was  a  very  regular  mouth,  with  lips,  two  rows  of 
very  white  teeth,  close  and  pointed,  and  a  rounded  tongue.  This 
resemblance  to  a  human  countenance  had  something  in  it  even  horrid ; 
but  it  was  perfect,  and  had  no  need  of  the  assistance  of  imagination 
to  be  recognized/  Cuvier's  Animal  Kingdom. 
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peaceful,  friendly,  social,  innocent,  and  contented.  LETTER 
The  Rapacious  class,  and  some  of  the  Aquatic  spe-  v — ^L^ 
cies,  present  a  predatory  anomaly ;  but  the  exuberant 
multitudes  of  their  most  prolific  classes  are  of  a 
kind,  harmless,  active  and  neighbourly  character. 
They  seem  to  have  a  pleasure  in  being  together  in 
some  mode  or  other.35  It  is  very  interesting  to  observe 
the  social  and  family  feelings  of  many  species.  The 
Rural  Naturalist  has  pleasingly  described  several 
instances  of  what  resembles  the  conduct  to  which, 
among  mankind,  we  annex  the  terms  attachment  and 
affection.36  Nor  are  these  feelings  confined  to  the 


33  '.With  the  exception  of  our  Birds  of  prey,  and  a  few  others,  all 
the  feathered  tribe  seem  to  have  a  general  tendency  towards  asso- 
ciation, either  in  flocks,  or  family  parties,  or  pairs.  The  Woodlark 
does  not  unite  in  companies,  but  it  associates  in  its  own  little  family 
parties.'  Knapp's  Journ.  Natur.  p.  258,  269. .....  From  Van  Die- 
men's  Land,  a  Gentleman  writes  :  '  In  the  woods,  the  Parrots  and 
Parroquets  are  social,  and  almost  tame.  I  have  had,  at  one  time, 
50  flying  around  me,  sparkling  in  the  sun-beams  like  so  many  gems/ 
In  Pennsylvania,  the  Goldfinches  '  associate  in  flocks  ;  frequently 
assembling  in  great  numbers  on  the  same  tree,  to  bask  and  dress 
themselves  in  the  morning  sun,  singing  in  concert  for  half  an  hour 
together.'  Wilson,  2.  p.  263.  The  Titmouse  species,  '  associate  in 
parties  of  six,  eight,  or  more,  attended  by  the  Carolina  Nuthatch, 
the  Brown  Creeper,  and  small  spotted  Woodpecker;  the  whole 
forming  a  very  nimble  and  restless  company,  whose  food,  manners, 

and  dispositions  are  very  much  alike.'  Ib.  215 .So  the  Tree 

and  Song  Sparrows  unite  in  flocks,  and  form  societies  with  other 
Birds.  252,  4. 

30  *  The  LINNET  delights  and  lives  in  society,  frequenting  open 
commons  and  gorsy  fields.  Several  pairs,  without  the  least  rivalry 
or  contention,  build  their  nests  and  rear  their  offspring  in  the  same 
neighbourhood.  They  form  large  associations,  feeding  and  moving 
in  company  as  one  united  household.  Resorting  to  the  head  of  some 
sunny  tree,  they  will  pass  hours  in  the  enjoyment  of  the  warmth, 
chattering  with  each  other  in  low  and  gentle  notes/  Knapp's  Journ. 
Natur.  p.  158. 

'  The  JAY  and  its  family  associate,  during  all  the  Autumn  and 
Winter  months,  taking  great  delight  in  each  other's  company. 

They 
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LETTER  milder  Birds.  Even  Vultures  are  gregarious,  and 
exhibit  pleasure  in  each  other's  society.37  Rooks 
have  been  observed  to  exhibit  sympathy  for  each 
other  when  in  suffering.38  A  more  decided  spirit  of 
society  and  of  living  together  as  in  a  town,  by 
making  contiguous  dwellings,  appears  in  the  Cross 
Bill  of  the  Cape.39 

They  separate  only  to  become  the  founders  of  new  establishments.' 
Napp's  Journ.  p  191. 

*  Delight  in  society  is  a  predominant  character  in  STARLINGS. 
To  feed,  they  will  associate  with  the  Rook,  the  Pigeon  or  the  Daw ; 
but  they  chiefly  roost  with  their  own  families.  These  social  Birds 
are  rarely  seen  alone.  Should  any  accident  separate  an  individual 
from  the  companions  of  its  flight,  it  will  sit  disconsolate  on  an  emi- 
nence, piping  and  plaining,  till  some  one  of  its  congeners  join  it. 
Even  in  small  parties,  they  keep  continually  calling  and  inviting 
associates  to  them  with  a  fine  clear  tone.  They  vastly  delight  in 
a  bright  autumnal  morning,  to  sit  basking  and  pruning  themselves 
on  the  summit  of  a  tree,  chattering  all  together  in  a  low,  song-like 

note/ '  They  are  very  assiduous  in  their  attentions  to  their 

young.'  Knapp's  Journ.  p. 200. 

'  ROOKS  appear  to  associate  from  preference  to  society,  as  trees 
are  common  every  where.'  p.  188. 

37  M.  Audebon  mentions  that  '  they  often  asssociate  in  flocks  of 
20,  40,  or  more  :  hunting  thus  together,  they  fly  in  sight  of  each 
other.     The  moment  a  prey  is  discovered,  the  favored  Bird  gives 
notice  to  its  nearest  companion,  who  immediately  follows  him,  and 

is  successively  attended  by  all  the  rest/  Am.  Orn.  4.  p.  251 

With  two  young  Vultures  that  he  had  reared,  he  put  in  an  old  one 
that  he  caught.  *  The  young  both  at  once  jumped  about  him,  making 
most  extraordinary  gestures  of  welcome.'  p.  250 His  experi- 
ments show  that  Vultures  discern  their  dead  spoil  not  by  smell,  but 
by  sight.  247-50. 

38  Mr.  Jesse  states  it  as  peculiar  to  these  Birds,  that '  when  one  of 
them  has  been  killed  or  wounded  while  feeding  in  a  field  or  flying 
over  it,  instead  of  being  scared  away  by  the  report  of  the  gun,  and 
leaving   their  companion  to  his  fate,  they  utter  cries  of  distress, 
hover  over  him,  and  sometimes  make  a  dart  from  the  air  close  up 
to  him,  apparently  to  find  out  why  he  does  not  follow  them.     If  he 
can  flutter  along  the  ground,  they  animate  him  to  make  fresh  exer- 
tions, by  incessant  cries,  flying  a  little  distance  before  him,    and 
calling  him  to  follow  them/  Gleanings,  p.  58. 

38  Of  this  Bird,  the  Loxia  Gregaria,  many  hundreds  together  build 

their 
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To  delineate  the  instincts,  the  feelings,  and  habits  LETTER 
of  the  Feathered  Kingdom,  is  no  part  of  my  present 
intention.  There  is  as  much  of  what  resembles  in- 
tellectual sensibilities  and  reasoning,  will  and  judg- 
ment, in  them,  as  in  any  genus  of  Fish  or  Quadru- 
peds. This  analogy  may  even  be  extended  to  ourselves. 
At  least,  I  cannot  but  admit  the  application  of  it  to 
such  qualities  in  myself.  I  have  frequently  surveyed 
the  various  Poultry  and  the  Birds  that  frequent  the 
fields  and  gardens  around  me,  with  these  considera- 
tions. If  I  could  transfer  my  own  mind,  divested  of 
all  the  human  knowlege  it  has  acquired,  but  with  its 
natural  faculties  unimpaired,  into  the  body  of  any 
Fowl  about,  and  could  give  to  it  the  ideas  and  memory 
which  their  organs  and  habits  have  acquired — should 
I,  in  the  exercise  of  my  judgment  on  such  sensations 
as  theirs,  act  otherwise  than  as  they  do  under  the 
circumstances  in  which  they  are  placed  and  live  ? 
When  I  have  put  the  question  to  myself,  I  have  not 
been  able  to  discern  that  I  should,  in  their  bodies 
and  condition,  conduct  myself  very  differently  from 
them.  They  seem  to  do  all  the  things  they  ought ; 
and  to  act  with  what  may  be  called  a  steady  common 
sense  in  their  respective  situations.  I  have  never 
seen  a  Bird  do  a  foolish  thing,  for  a  creature  of  their 
powers,  frame  and  organs,  and  in  their  state.  Each 
acts  with  an  uniform  propriety ;  nothing  fantastic, 
absurd,  inconsistent,  maniacal  or  contradictory,  ap- 
pears in  their  simple  habits  or  daily  conduct.  They 
seem  to  have  mental  faculties  and  feelings  like  mine, 
up  to  a  certain  extent ;  but  to  that  they  are  limited. 
They  have  not  the  universality,  the  diversifying 

their  nests  together  on  a  single  tree,  and  cover  these  with  a  common 
overhanging  roof.    Blum.  Nat.  Hist. 

B  B 
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LETTER  capacity,  nor  the  improv ability  of  the  human  intellect. 
^_j  -  The  Bird  mind  is  the  same  bird  mind  from  generation 
to  generation.  The  Nightingale  is  now  what  the 
Nightingale  was  four  and  six  thousand  years  ago — 
nothing  less — nothing  more.  The  Eagle  is  as  inca- 
pable of  advancement  as  the  Sparrow.  The  common 
Fowl,  which  is  found  in  all  regions  and  climates  of 
the  globe,  is  in  each  one  exactly  alike  in  its  functions, 
faculties  and  habits.  The  Song  Birds  warble  now 
just  as  they  have  done  ever  since  human  history  has 
noticed  them.  It  is  this  confining  identity  which 
separates  Birds  and  all  animals  so  widely  from  Man. 
They  never  improve;  while  his  capability  of  progres- 
sion is  as  yet  illimitable,  and  may  perhaps  ever  be  so. 
Yet  the  Bird  mind,  altho  thus  limited,  displays  all 
the  common  faculties  of  animal  intellect.  Its  memory 
is  tenacious.  The  Bulfinch  never  forgets  the  songs 
he  has  learned,  tho  placed  amid  many  others  with 
different  melodies.40  Most  of  the  Singing  Birds  may 
be  taught  the  notes  of  others,  and  to  pipe  and  whistle 
as  their  instructor  pleases.41  Their  aptness  to  acquire 
little  acts  of  exhibition,  shows  attention,  comprehen- 
sion, docility  and  recollection.42  Some  exhibit  a  taste 
for  the  little  gratifications  of  human  vanity;43  others, 

40  Albin.  Nat.  Hist.  p.  16. 

41  The  Starling  learns  to  whistle  tunes.     Alb.  12.     So  the  Black- 
bird, p.  2.  The  Goldfinch  will  acquire  a  Canary's  or  Woodlark/s  song. 
p.  24.  The  Linnet, besides  its  own  sweet  song,  will  learn  others,  p. 34. 
The  Robin,  from  the  nest,  may  be  taught  to  pipe  or  whistle  finely, 
p.  65.     So  the  Greenfinch.  31. 

42  The  Greenfinch  will  learn  to  ring  bells,  in  a  contrived  cage. 
Alb.  p.  31.     And  a  Goldfinch  may  be  trained  to  draw  water  or  food, 
in  a  small  ivory  bucket,  fastened  to  a  chain, — open  it,  take  out  its 
contents,  and  return  it  for  more.    Ib.  21. 

43  Goldfinches  '  are  delighted  with  viewing  themselves  in  a  glass 
fixed  to  the  back  of  their  bucket  board,  where  they  will  sit  upon 
their  perch,  pruning  and  dressing  themselves  with  the  greatest  care, 

often 
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a  spontaneous  intellectual  observation  and  perception  LETTER 
of  the  intention  of  human  actions.44  Even  the  highly 
mental  emotion  of  emulation,  is  visible  among  them.45 
The  perception,  that  their  eggs  in  hatching  should 
have  a  proper  degree  of  heat,  and  the  alternate 
movement  of  them  for  that  purpose,  display  both  a 
right  reasoning  and  acting  rightly  on  it.46  Birds  are 
sometimes  not  destitute  of  animal  or  human  pugna- 
city. We  expect  this  in  the  Game  Birds  that  can  be 
trained  to  it;  but  even  the  more  gentle  and  peaceable 
can  sometimes  exert  the  petulant  irritability.47  It  is 

often  looking  in  the  glass,  and  placing  every  feather  in  the  nicest 
order/    Albin.  p.  22. 

44  The  Painted  Bunting  is  very  fond  of  flies.     Six  of  them  were 
in  a  ship,  on  a  voyage  to  New  Orleans.     Several  of  the  Passengers 
caught  flies  to  give  them,   *  till,  at  length,  the  Birds  became  so 
well  acquainted  with  this,  that  as  soon  as  they  perceived  any  of  the 
people  attempting  to  catch  the  insects,  they  assembled  at  the  front 
of  the  cage,  stretching  out  their  heads  through  the  wires  with  eager 
expectation,  evidently  much  interested  in  the  issue  of  the  efforts.' 
Wilson,  2.  p.  240. 

45  '  If  the  Woodlark  be  hung  in  the  same  room  with  the  Nightin- 
gale, he  will  strive  with  it  for  the  mastery  ;  as  likewise  it  sometimes 
happens  in  the  woods,  where  is  a  strong  contention  between  these 
two  choristers  to  excel  and  outdo  each  other.     If  brought  up  from 
the  nest,  and  caged  in  the  same  room  with  a  Nightingale,  he  will 
learn  its  notes,  and  incorporate  them  with  its  own/    Albin.  p.  50. 
.  .  .  .'  Each  strives  to  outvie  the  other ;  so  that,  like  true-bred  game 
cocks,  they  seem  resolved  to  die,  rather  than  lose  the  victory.  If  the 
Nightingale  carries  it  in  stoutness  and  fierceness  of  song,  so  does  the 
Woodlark  in  his  pleasing  variety  of  soft,  warbling,  harmonious  note/ 

Ib  73 Handel  has  admirably  imitated  both  these  competitors, 

in  the  l  Mirth!  admit  me  of  thy  crew; ;  and  in  the  '  Sweet  Bird  who 
shunnest  the  noise  of  folly ;'  of  his  Allegro  and  Periseroso. 

46  '  Almost  all  Birds  are  in  the  habit,  while  sitting,  of  changing  the 
eggs  from  the  centre  to  the  circumference  ;  and  vice  versa,  that  all 
of  them  may  receive  an  equal  share  of  warmth.'    Jameson's  Note  to 
Wilson,  vol.1,  p.  215. 

47  '  The  males  of  the  Cardinal  Grosbeak,  when  confined  together  in 

a  cage,  fight  violently/   Wilson,  3.  p.  276 The  Pinnated  Grouse 

*  seem  to  vie  with  each  other  in  stateliness  ;  and  as  they  pass  each 

B  B  2  other, 
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remarkable  that  even  the  predatory  class  can  be 
taught  to  forego  their  natural  habit  of  prey,  and  to 
abstain  from  it,  even  when  in  sight  of  its  objects, 
and  under  the  temptation  of  seeing  others  of  their 
own  kind  actually  pursuing  what  their  own  native 
instinct  would  have  led  them  also  to  chase.48  But 
it  is  in  their  nests  that  they  display  the  most  striking 
and  varied  indications  of  contriving  and  judging, 
and  therefore  of  thinking  intellect,  confined  indeed 
in  the  extent  of  its  operations,  but  resembling  rea- 
soning intellect  within  this  compass.49  Their  affec- 

other,  frequently  cast  looks  of  insult,  and  utter  notes  of  defiance/ 
These  are  the  signals  for  battles,  and  they  engage  with  wonderful 
spirit  and  fierceness.  Ib.  327. . . .  One  of  the  Titmouse  species  '  some- 
times fight  violently  with  each  other,  always  directing  their  blows 

against  the  skull/  Ib.  216 Even  the  beautiful  Humming  Bird, 

as  he  passes  from  flower  to  flower,  will,  at  peculiar  seasons,  attempt 
a  contest.  *  When  two  males  meet  at  the  same  bush  or  flower,  a 
battle  instantly  takes  place  ;  and  the  combatants  ascend  in  the  air, 
chirping,  darting,  and  circling  round  each  other,  till  the  eye  is  no 
longer  able  to  follow  them/  Ib.  p.  209. 

48  As  Dr.  Walsh  approached  Constantinople,  he  met  Falconers 
with  Hawks  upon  their  wrists,  who l  were  in  pursuit  of  hares,  which 
these  birds  are  trained  to  fly  at.     The  plain  was  full  of  larks  of  a 
large  kind,  which  were  pursued  by  other  hawks  in  all  directions. 
Every  moment  we  saw  a  poor  bird  struck  by  one  of  them.     The 
hawks  on  the  Falconers  wrists  were  of  the  same  species,  but  were 
so   reclaimed  that  they  did  not  show  the  smallest  inclination  to 
resume  their  wild  habits,  or  to  fly  at  their  natural  quarry/  Journey 
from  Constant,  p.  136. 

49  The  Oriole  forms  his  nest  of  long  and  flexible  grass,  which  is 
knitted  or  sewed  thro  and  thro  in  a  thousand  directions,  as  if  done 
by  a  needle  :  which  made  a  lady  inquire  if  it  could  not  be  taught  to 
darn  stockings.  Wilson,  1.  p.  189. . . .  The  Baltimore  Bird,  seeking 
materials  for  his  nest,  when  the  women  hang  out  their  thread  to 
bleach,  perceives  that  this  will  suit  him,  and  carries  it  oif.     '  Skeins 
of  silk  and  hanks  of  thread  have  often  been  found  hanging  round 
his  nest ;  but  so  woven  up  and  entangled,  as  to  be  irreclaimable/ 
Wilson,  1.  p.  180. 

'  The  Birds  of  the  Indian  climates  are  obliged  to  exert  unusual 
artifice  in  placing  their  little  broods  out  of  the  reach  of  an  invader. 

Each 
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tion  for  their  young ;  their  anxious  contrivances  to  LETTER 
protect  them,  and  little  stratagems  to  mislead  the 
marauder  from  their  nests ;  evince  feelings  and 
mental  activities  analogous  to  those  of  other  reason- 
ing beings.50  That  they  express  the  alarm  and  agita- 
tion of  their  minds,  and  mean  to  do  so,  by  their  voice 
and  by  particular  modulations  of  it,  has  been  remarked 
by  the  observers  of  nature.51 

Each  aims  at  the  same  end,  tho  by  different  means.  Some  form 
their  pensile  nest  in  the  shape  of  a  purse,  deep,  and  open  at  top ; 
others  with  a  hole  in  the  side  ;  and  others,  still  more  cautious,  with 
an  entrance  at  the  very  bottom,  forming  their  lodge  at  the  summit/ 
Pennant's  Ind.  Zool.  46.  ...  This  instinct  prevails  also  among  the 
Bird  son  the  banks  of  the  Gambia,  which  abounds  with  Monkeys 
and  Snakes.  Others,  for  the  same  end,  make  their  nest  in  the  holes 
of  the  banks  that  overhang  that  river.  Purchas,  2.  p.  1576. 

'  The  lesser  species,  having  a  certain  prescience  of  the  dangers 
that  surround  them,  and  of  their  own  weakness,  suspend  their  nests 
at  the  extreme  branches  of  the  trees.  They  are  conscious  of  inha- 
biting a  climate  replete  with  enemies  to  them  and  their  young;  with 
Snakes,  that  twine  up  the  bodies  of  the  trees  ;  and  Apes,  that  are 
perpetually  in  search  of  prey :  but,  heaven-instructed,  they  elude 
the  gliding  of  Ihe  one,  and  the  activity  of  the  other/  Pennant's 
Ind.  Zool.  p.  44. 

The  Motacilla  Sutoria,  the  Tailor  Bird,  '  will  not  trust  its  nest 
even  to  the  extremity  of  a- slender  twig,  but  makes  one  more  advance 
to  safety,  by  fixing  itself  to  the  leaf  itself.  It  picks  up  a  dead  leaf, 
and  sews  it  to  the  side  of  a  living  one  ;  its  slender  bill  being  its 
needle,  and  its  thread  some  fine  fibres.  The  lining  is  feathers,  gos- 
samer, and  down.  The  Bird,  in  colour  a  light  yellow,  is  but  three 
inches  long,  and  its  weight  only  three-sixteenths  of  an  ounce.  A 
nest  of  this  kind  is  in  the  British  Museum.'  Penn.  Ind.  Zool  p.  46. 

50  See  Wilson,  voi.  2.  pp.  93,  230,  250,  310,  317 ;  and  vol.  3.  p.  4  ; 
and  in  many  other  places. 

51  See  before,  note  32,  p.  365.    '  A  Robin,  when  its  young  are  in 
danger,  has  a  peculiarly  plaintive  note,  which  I  am  well  acquainted 
with,  and  which  I  never  hear  without  going  to  its  assistance ;  when 
I  generally  find  that  a  Cat  has  occasioned  the  call  for  help,  by 
prowling  near  the  nest  containing  the  young  birds/  Jess.  Gl.  127. 
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LETTER  XIII. 

THE  FORMATION  OF  QUADRUPEDS—  THEIR  LINNEAN  CLAS- 
SIFICATION INTO  ORDERS  AND  GENERA—  THEIR  GENERAL 
QUALITIES—  NUMBER—  FOOD—  ORGANS  OF  SENSE—  VOICE 
AND  FEELINGS. 


gixtn  stage?  or  day,  of  Creation  began  with  the 
formation  of  Quadrupeds,  Insects,  and  Reptiles, 
which  completed  the  Animals  that  inhabit  our  globe. 
These  were,  like  the  preceding,  so  many  other  in- 
corporations of  the  living  principle  and  animal  mind 
in  three  distinct  and  very  different  systems  of  organ- 
ized matter.  Each  were  also  peculiar  conceptions 
and  inventions  of  the  Deity,  both  in  external  figure 
and  in  physical  powers.  These  were  so  many  new 
effusions  and  display  of  His  rich  and  multiform  ima- 
gination. The  structure,  appearance,  functions,  and 
organizations  of  each,  had  to  be  designed,  and  the 
means  of  producing  them  to  be  perceived  and  put 
in  action.  The  whole  plan  having  been  fully  settled, 
the  mandate  was  given  for  their  simultaneous  exist- 
ence; and  all  the  three  very  dissimilar  Orders  of 
Animal  being  arose  obediently  to  the  command,  as 
their  material  elements  moved  into  the  appointed 
combinations  and  dispositions,  which  were  to  con- 
stitute their  respective  bodies. 

The  Quadrupeds  were  those,  with  which  the  plea- 
sure, the  sustenance,  and  the  convenience  of  Man, 
are  more  immediately  concerned.  None  are  indis- 
pensable to  him,  as  he  can  subsist  without  either  ; 
but  he  derives  such  important  benefits  from  all  these 
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three  classes,  that  it  is  rational  to  suppose,  that  one    LETTER 
of  the  main  ends  of  their  creation  was  to  contribute,  ^ — v— - 
in  some  of  their  species,  to  his  comfort  and  service. 
Nothing  can  be  supposed  to  have  been  exclusively 
formed  for  our  use  ;  but  several  were  manifestly  made 
that  this  application  of  their  powers  and  qualities 
might  take  place.    Each  exists  for  its  own  benefit,  as 
well  as  for  that  of  others,  or  for  ours  ;  but  many 
have  been  designed  on  purpose  to  be  also  instru- 
mental to  our  convenience  and  improvement. 

A  natural  division  of  Quadrupeds  would  be  into 
the  fierce  and  the  gentle, — the  wild  and  the  tame,— 
the  carnivorous  and  those  which  feed  on  herbs  and 
grasses.  Such  a  distinction  exists  in  all  the  Orders 
of  Animal  life.  Fish,  Birds,  Beasts,  Insects,  and 
Reptiles,  have  each  a  predatory  and  a  peaceful  Class; 
the  latter  always  the  most  numerous, — the  former 
confined  to  particular  objects  of  pursuit,  but  always 
now  appearing  as  an  inseparable  part  of  the  eco- 
nomy of  our  varied  world  in  its  present  state.  Yet 
as  Geology  teaches  us  that  the  present  was  not  our 
Earth's  primeval  state — as  it  has  been  confessedly 
altered  in  its  Planetary,  Rocky,  Animal,  and  Vege- 
table relations  and  substances,  and  in  its  life-con- 
nected caloric — we  have  no  right  to  affirm  that  the 
predatory  tendency  was  the  primitive  law,  or  that 
either  animals  or  man  were,  in  their  first  condition, 
carnivorous.  Their  structure  was  prepared  for  this  as 
their  most  lasting  state,  but  can  live  in  other  habits. 
Carnivorous  Animals,  notwithstanding  their  adapted 
teeth,  claws,  and  intestines,  may  be  brought  up  on 
vegetable  produce :  as  Man  can  subsist  wholly  on 
plants,  or  wholly  on  flesh,  as  he  chooses.  The  pro- 
phetic Writers  of  the  Old  Testament  indicate  that 

B  B  4 


376  SACRED  HISTORY  OF  THE  WORLD: 

LETTER  this  destructive  anomaly  is  not  to  be  perpetual.  In 
the  last  ages  of  earthly  being',  when  wars  and  vices, 
sin  and  evil,  are  to  depart  from  human  society,  the 
predatory  system  is  also  to  cease  in  all  the  Animal 
Kingdom.  It  may  therefore  have  some  connexion 
with  human  immorality  and  its  disturbing  conse- 
quences, and  with  the  new  moral  economy  that  was 
established  after  the  Deluge.  But,  putting  aside  for 
the  present  this  curious  subject  of  our  more  difficult 
contemplations,  it  is  sufficient  to  know,  that  at  least 
from  the  time  of  the  diluvian  catastrophe,  to  the  age 
we  live  in,  the  Quadrupeds  of  the  earth  have  been 
in  these  two  grand  divisions,  of  the  fierce  or  wild, 
who  are  all  carnivorous — and  of  the  gentler,  the 
tame,  and  the  domesticated,  which  are  mostly  grami- 
nivorous. Perhaps  originally,  all  of  this  class  were 
so  ;  for  our  Cat  and  Dog  are  rather  two  species  of 
the  wild,  tamed  into  the  gentle,  than  original  natives 
of  the  pacific  genera.  The  frame  of  each  kind  now 
corresponds  with  its  present  habits. 

Linnaeus  has  distinguished  the  Quadrupeds  of  the 
earth  into  six  Orders,  and  added  another  for  the 
Cetaceous  Fishes  ;  with  the  general  term  of  MAM- 
MALIA for  all,  because  they  have  all  been  created 
with  the  peculiar  habit  of  nurturing  their  offspring 
in  a  manner  similar  to  the  human  race.1  These  seven 
Orders,  subdivided  into  forty-eight  genera,  include 
above  eight  hundred  species.  The  characters  of  the 
Orders  were  taken  by  Linnaeus  from  the  number, 
situation,  and  structure  of  the  teeth.2 


1   These    Orders    are  —  I.    Primates;     il.    Bruta ;    in.    Ferse ; 
iv.  Glires  ;  v.  Pecora ;  vi.  Belluae  ;  VH.  Cete.     Turt.  Linn.  1 .  p.  4-6. 
8  The  Genera  of  the  Mammalia  are — 
i.  Man,  Ape,  Macauco  and  Bat 

•ii.  The 
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'The   Mammalia  are  such    Animals  as  nourish    LETTER 

XIII 

their  young  by  means  of  milky  teats  or  paps.  In 
their  structure  and  various  organs,  they  resemble 
man.  They  are  for  the  most  part  Quadrupeds,  or 
having  four  legs  and  feet.  Along  with  us,  they  inha- 
bit the  surface  of  the  earth.  The  largest  in  size,  tho 
by  far  the  smallest  in  number,  are  furnished  with 
fins,  and  inhabit  the  ocean.'3 

The  clothing  of  Quadrupeds  distinguishes  them 
from  the  other  Orders  of  created  beings.  It  is  com- 
posed of  soft,  separate,  flexible  hair,  little  subject  to 
injury,  which  is  more  plentifully  bestowed  on  the 
inhabitants  of  cold  regions,  than  on  those  which  live 
in  the  warmer  parts  of  the  earth.  '  This  hair  coalesces 
together  on  Urchins  and  Porcupines,  to  form  spines 
or  prickles.  These  are  flattened  on  the  Manis  into 
sharp  pointed  scales ;  and  are  united  into  a  shelly 
coat  on  the  Armadillo.  The  fur  is  often  divided  by 
distinct  ridges,  as  in  the  Dog  and  Horse  ;  and  these, 
on  the  Horse  and  Hog,  are  sometimes  elongated  into 
a  mane.  In  aquatic  Quadrupeds  the  hair  is  altogether 
wanting,  lest  it  should  absorb  the  wet,  except  in  such 
as  are  sometimes  obliged  to  live  on  shore.  The  face 
of  Animals  is  frequently  furnished  with  bristly  warts  ; 
the  lips  with  whiskers  ;  the  chin,  as  with  Man,  Apes, 

ii.  The  Sloth,  Ant-eater,  Manis,  Armadillo,  Rhinoceros,  Suko- 
tyro,  Elephant,  Walrus. 

in  Seal,  Dog,  Cat,  Fitchet,  Weasel  (comprising  Otters,)  Bear, 
Opossum,  Mole,  Shrew,  Urchin. 

iv.  Porcupine,  Cavy,  Beaver,  Rats  and  Mice,  Marmot,  Squirrel, 
Dormouse,  Jerboa,  Hare,  Ashkoko. 

v.   Camel,  Musk,  Deer,  Giraffe,  Antelope,  Goat,  Sheep,  Ox. 

vi.  Horse,  Hippopotamus,  Tapir,  Hog. 

vii.  Narval,  Whale,  Cachelot,  Dolphin.     Kerr's  Linn.  31-33. 
Later  Naturalists  have  made  some  additions  and  modifications. 

3  Kerr's  Linn.  p.  33. 


378  SACRED  HISTORY  OF  THE  WORLD: 

LETTER    and  Goats,  with  a  beard.    The  legs  and  breast,  as  in 

•VTTf 

v s-L->  the  Hare  and  Camel,  are  often  provided  with  callo- 
sities. '  For  the  most  part,  their  connubial  associa- 
tion is  transient,  and  often  periodical.  A  very  small 
number,  as  some  Apes,  the  Macauco,  the  Bat,  and 
Urchin,  pair  together;  a  single  male  and  female 
entering  into  a  monogamous  society,  and  rearing  their 
young  ones  by  a  joint  concern.5 

The  number  of  Quadrupeds  at  all  times  on  the 
earth  is,  as  of  the  other  kinds  of  Animals,  marvel- 
lously great,  and  exceeds  the  possibilities  of  human 
observation  or  enumeration,  Of  the  eight  hundred 
or  thousand  individual  species  which  are  now  simul- 
taneously existing,  many  are  very  prolific ;  but  in 
those  which  we  domesticate,  and  which  moderately 
multiply,  the  quantity  is  very  large.6  What  we  rear, 
we  principally  consume  for  food.  But  we  may  enlarge 
our  conceptions  of  the  general  amount,  by  adverting 
to  the  number  that  in  one  province  only  of  Europe 
were  destroyed  in  a  single  year  by  one  tribe  of  its 
predatory  Animals.7  Similar  inferences  may  be  made 

4  Kerr's  Linn.  p.  33.  5  Ib.  p.  36. 

6  To  instance  only  in  the  SHEEP  :  France  feeds  34  millions  of 
Sheep  ;  and  Great  Britain  and  Ireland,  44  millions  ;  Prussia,  in 
1825,  had  nearly  12  millions  ;  Austria,  in  1815,*nearly  11  millions, 
and  Hungary  8  millions  ;  Spain,  in  1803,  had  12  millions  ;  the  Con- 
federated Provinces  of  Germany,  in  1820,  had  20  millions.     Bull. 
Univ.  1827,  p.  98;  1830,  p.  306,  385.     Thus  these  seven  countries 
of  Europe  possess  141  millions  of  these  animals  only. 

7  The  public  papers  in  1825,  printed  the  following  official  account 
of  the  devastations  committed  by  WOLVES  in  the  Government  of 
Livonia,  in  the  year  1823.     They  were  stated  to  have  devoured 
1,841  Horses;   1,243  Foals;    1,807   Horned  Cattle;    733  Calves; 
15,182  Sheep ;  726  Lambs ;  2,545  Goats  ;  183  Kids  ;  4,190  Swine  ; 
312  Sucking  Pigs;    703  Dogs;    673   Geese.     We  may   therefore 
thank  our  Anglo-Saxon  King  Edgar,  and  Edward  I.  for  so  liberally 
rewarding  those  who  were  active  in  exterminating  this  animal  from 
England  and  Wales.     We  may  rejoice  the  more  at  our  complete 

extirpation 
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from  those,  which  individual  activity  can  obtain  when    LETTER 

stimulated  to  take  them.8    If  the  law,  of  their  serving    v — » 

for  subsistence  to  others,  had  not  been  placed  in 
nature  coincident  with  the  law  of  reproduction,  the 
power  of  the  latter  would  have  soon  overwhelmed 
the  globe  with  its  astonishing  exuberance  ;9  but  the 
weaker  Animals  can  sometimes  protect  themselves 
from  the  fierce  and  powerful.10 

The  Animals  in  the  first  Linnaean  Order  usually 
feed  on  herbs,  fruits,  and  roots  ;  a  few  take  insects, 


extirpation  of  them,  when  we  find  that  in  the  last  two  winters  they 
made  very  serious  depredations  even  in  highly  civilized  France, 
altho  it  has  such  an  active  population  to  apply  to  their  destruction. 
It  is  true  that  its  mountainous  borders  favor  their  perpetuation  ; 
yet,  with  such  means  and  such  a  people,  these  ravages  upon  it  are 
a  sort  of  reproach  to  its  political  benevolence. 

8  In  three  weeks,  Buffon  caught,  on  16  acres,  1,300  Moles;  and 
a  Dutch  farmer,  in  1T42,  between  5  and  6,000.     In  1749,  the  State 
of  Pennsylvania  paid  for  the  killing  in  it  of  640,000  Squirrels  ;  and 
at  Gotha,  in  one  year,  80,000  Hamster  Rats  were  killed  and  paid 
for.    Bing.  An.  Biog.  1.  p.  302  ;  2,  p.  31-9.  ...  In  the  Isle  de  France, 
in  1826,  the  Sugar  Cane  being  infested  by  Rats,  and  the  Rice  by 
Birds,  the  Governor  offered  a  reward  for  their  destruction.     In  one 
month,  eight  arondissements  of  the  Island  sent  to  him  830,  473  Rats' 
tails,  and  938,549  Birds'  heads,  to  be  paid  for.  Rev.  Enc.  Jan.  1827. 

9  It  has  been  remarked  that  Rabits  breed  several  times  a  year, 
and  commonly  seven  or  eight  at  a  time ;  so  that  in  four  years  one 
pair  might  be  ancestors  of  a  million.     Bingley,  2.  p.  53.  .  .  .  Brown 
Rats  have  produced  20  at  a  litter,  and  three  times  a  year.     At  this 
rate,  a  pair  might  in  two  years  produce  a  million,  p.  19. ...  A  Guinea- 
pig  breeds  every  two  months,  and  has  usually  three  or  four.     So 
that  from  a  single  pair  1,000  might  come  in  a  year.  p.  53.     These 
would  multiply  proportionally,  and  soon  overrun  any  country,  if 
not  consumed. 

10  In  India,  a  Tiger  broke  into  a  shed,  where  a  Colt  and  a  Pony 
were  sheltered.     As  he  killed  the  Colt,  the  Pony  attacked  him  with 
its  heels,  and  so  repeatedly  struck  his  head  and  ribs  as  to  knock 
out  some  of  his  teeth,  and  so  bruised  and  cowed  him,  that  he  crawled 
off  to  a  nullah  hard  by,  where  the  Natives  dispatched  him.     Indian 
Gazette,  1827. 
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LETTER  eggs,  and  small  birds  ;n  and  the  Bats  seek  moths, 
v___^__  gnats,  and  nocturnal  insects.  Some  of  the  Bruta 
consume  insects  and  worms  ;12  but  the  great  body, 
among  which  are  the  Rhinoceros  and  the  Elephant, 
live  on  vegetables.13  The  Ferae  are  carnivorous.14 
The  Glires,  or  Mice  kind,  generally  subsist  on  vege- 
table food,  tho  some  add  fish,  and  others  birds  and 
worms.15  The  Pecora  use  herbs  and  grasses.  So  the 
Belluse  ;  tho  the  Swine  tribe  will  eat  any  thing.16 

11  The  Jacchus,  or  Striate  Monkey,  takes  insects  and  small  birds  ; 
and  the  tail-less  Macauco,  eggs  and  small  birds.   Turt.  Linn.  p.  20, 1. 
....  The  Monisia  of  Morocco  searched  for  spiders,  ants,  and  other 
insects,  in  addition  to  its  bread  and  fruits.     Kerr's  Linn.  71. 

12  As  the  Ant-eaters  ;  the  Armadillos. 

13  We  may  infer  the  quantity  they  consume,  and  therefore  the 
amount  of  vegetation  necessary  to  be  produced  for  their  sustenance, 
by  the  following  account  of  the  nutrition  of  a  Cow :  '  A  Cow  con- 
sumes on  an  average  100  Ibs.  of  green  food  in  24  hours.    This,  for 
185  days  of  Summer,  is  18,500  Ibs.    In  winter,  45  Ibs.  of  root  a  day, 
or,  for  180  days,  8,100  Ibs.     One-third  of  this  may  be  potatoes,  the 
rest  other  roots.     But  she  gives,  if  well  fed,   2,000  quarts  of  milk 
a  year/     Allen's  Hints  for  Schools  of  Industry. 

14  But  some  of  this  genus  eat  also  vegetables ;  as  the  Dog,  which 
feeds  on  farinaceous  vegetables,  but  not  greens,  as  well  as  on  flesh. 
So  the  Jackals  eat  fruits  as  well  as  birds  and  lesser  animals.    Turt. 

Linn.  44 The  Fox  fattens  on  grapes,  p.  45 The  Brazilian 

Weasel  and  the  Civet  feed  on  apples  and  bread,  as  well  as  on  mice 
and  worms,  p.  52,  4.  ...  The  Marten  takes  ripe  fruit,  besides  birds 
and  frogs,  p.  59 The  Bear  seeks  roots,  berries  and  other  vege- 
tables, as  well  as  insects,  honey,  and  carcasses,  p.  62.  ....  The 
Badger,  Opossum,  and  Hedgehog,  use  both  kinds,  p.  63,  5,  73. 

15  The  River  Cavy,  Cassybara,  feeds  on  fish,  which  it  catches  at 
night,  and  vegetables.  T.  L.  77.  .  .  The  Chilese  Beaver  on  crabs.  78. 
.  .  .  The  Musk  Rat  on  shell-fish,  as  well  as  fruits  and  herbs  in  sum- 
mer, and  the  roots  of  flags  and  water-lilies  in  winter.  79 The 

Norway  Rat  takes  poultry,  and  the  Field  Mouse  small  birds.  80,  i. 
.  . .  The  Water  Rat  eats  frogs,  insects  and  small  fish,  as  well  as  roots 
and  bark.  83.  ...  The  Madagascar  Squirrel  draws  worms  out  of 
trees.  94. 

16  The  common  Hog  eats  serpents  without  injury,  and  will  even 
devour  its  own  offspring.    T.  Linn.  125.  .  .  .  The  Mexican  Hog  feeds 
on  reptiles,  as  well  as  on  fruit  and  roots.  126. 
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The  Cetaceous  class  seek  the  insects  and  produce   LETTER 
of  the  ocean.     But  the  power  which  some  Quadru-  '—< 

peds  show,  of  living  without  food,  would  lead  us  to 
inquire,  if  in  a  state  of  nature  the  appetites  of  many 
are  not  more  moderate  in  their  general  desires,  with 
stronger  urgency  in  particular  seasons.17  The  pursuit, 
in  Animals  of  prey,  and  the  supply,  are  so  adjusted 
to  each  other,  that  the  general  harmony,  course,  and 
happiness  of  Creation  are  never  disturbed.  Such  is 
the  fitted  balance,  that  the  husbandman  frequently 
injures  himself  by  destroying  those  which,  on  a  partial 
view,  he  thinks  injurious  to  him.18  The  consuming 
Animals,  the  degree  of  their  consumption,  and  the 
species  consumed,  are  so  precisely  adapted  to  each 

17  The  Striped  Hyaena,  tho  it  will  tear  up  bodies  from  burying 
grounds,  yet  '  lives  long  without  food.'    T.  Linn.  44.  ...  The  Sloth, 
Bradypus,  '  can  live  a  prodigious  time  without  food ;  Kircher  says 
40  days.'  Kerr's  Linnaeus,  p.  101.  .  .  The  Bear  fasts  from  the  middle 
of  November  to  the  end  of  Winter,  p.  185.  ...  In  the  Bird  Order, 
Wilson  states  of  the  Whitebreasted  Hawk,  '  One  lived  with  me 
several  weeks,  but  refused  to  eat.    Tho  he  lived  so  long  without  food, 
he  was  found,  on  dissection,  to  be  exceedingly  fat.'  Am.  Orn.  1,  p.  85. 
.  .  .  Those  animals  which  live  on  particular  roots,  herbs,  or  insects, 
can  have  this  food  only  in  the  season  while  these  things  are  existing. 

18  Thus  farmers  destroy  Moles,  because  the  hillocks  they  make, 
break  the  level  surface ;  but  they  have  found  worms  so  much  increase 
when  the  Moles  were  gone,  as  to  wish  they  had  not  molested  them. 
Moles  live  on  worms,  insects,  snails,  frogs  and  larva.     The  farmers 
on  a  nobleman's  estate  in  France,  found  the  Moles'  disturbances  of 
the  earth  such   a  good  husbandry  to  it,  as  to  solicit  their  landlord 
not  to  have  them  killed.     Bull.  Un.  1829,  p.  334   ...  So  Toads  are 
found  to  keep  down  the  Ants.     Mice  have  increased  in  barns  where 
Owls  have  been  shot.    The  Blue  Jay  was  destroyed  in  America,  for 
eating  the  peas  ;  but  the  Pea  Grub,  which  it  fed  on,  became  more 
destructive  afterwards.     A  gentleman   shot  a  Magpie,  to  save  his 
cherries,  but  found  its  craw  as  full  as  it  could  be  crammed  with  the 
large  Blue-bottle  flies  that  lay  their  eggs  in  meat.     '  The  Fox  ren- 
ders considerable  service  to  man,  by  the  quantity  of  rats,  field-mice, 
frogs,  toads,  lizards,  and  snakes,  which  he  destroys.'    Howit's  Brit. 
Preserv. 
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LETTER  other,  that  neither  deficiency  nor  exuberance  appear 
v — J-L-j  while  the  appointed  operations  of  nature  are  unim- 
peded. Man,  by  interfering,  may  alter  the  provided 
equilibrium ;  and  when  he  does  so,  he  suffers  from 
his  injudicious  interposition,  or  too  covetous  anxiety. 
That  Animals  have  organs  of  sense  corresponding 
with  those  of  Man,  we  all  familiarly  know.  They 
see,  hear,  taste,  smell,  and  feel,  as  well  as  we  do,  and 
some  much  more  acutely.  Both  the  Dog  and  the  Wolf 
have  an  exquisite  sense  of  smell.19  The  Cat,  and 
some  others,  can  see  in  the  dark.  The  Lynx  is  acute 
both  in  sight  and  smell.20  The  Racoon  is  peculiarly 
sensitive  in  both  smell  and  touch.21  Others  have  a 
quickness  of  ear  and  nose  superior  to  ourselves  ;'22 
and  some  appear  to  be  impressible  by  musical 
sounds.23  /  In  the  evolution  of  the  Animal  embryo, 


9  T.  Linnams,  43. 

20  Ib.  51.     No  beast  can  discover  its  prey  at  so  great  a  distance. 
The  Marmot  has  also  *  a  quick  eye,  and  discovers  an  enemy  at  a 
considerable  distance.'  Bingl.  2.  p.  33. 

21  Ib.64. 

22  Cuvier  remarks  of  the  Mole,  that  tho   its  sight  is  weak,  its 
hearing  is  remarkably  fine  ;    its  touch   delicate,  and  its  sense  of 

smelling  most  exquisite.     Cuv.  An.  Kingd The  senses  of  taste 

and  smell  are  very  active  in  the   Hog ;  and  in  the  African  species 

the  smelling  and  hearing  are  remarkably  acute.     B.  149,  153 

The  Bison's  faculty  of  smell  is  so  perceptive,  that  they  scent  their 
enemy  at  a  great  distance,  and  precipitately  retire  as  he  approaches, 
....  The  Rhinoceros  is  remarkably  acute  in  its  hearing  and  smell. 

Kerr'sLinn.  113 The  Blind  Mole-rat,  Typhlus,  is  very  quick 

in  its  senses  of  hearing,  touch  and  smell.     T.  Linn.  88 The 

common  Hare  has  exquisite  hearing  and  sight.  100 The  Cape 

Hyrax  has  acute  ears.  103.  .  * .  .  .  The  Chamois  excels  in  sight  and 

smell.  Ill So  does  the  Scythian  Antelope.  112 The 

Wild  Mule  has  acute  hearing  and  smell.  122 The  Red  Deer 

and  Wild  Asses  are  equally  gifted.  2  B.  82. 131. 

23  The  Wolf  dreads  the  sound  of  a  trumpet.  Kerr's  Linn.  43.  ... 

The  Hare  is  fond  of  the  sound  of  a  drum.  106 The  Lamantin 

Maniti  delights  in  music.  119 Two  Elephants  at  Paris  were 

found 
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the  formation  of  its  nervous  system  appears  to  pre-  LETTER 
cede  its  circulatory  functions  and  fluid.'24  And  some 
too  curious  experiments,  painful  to  read  of,  and  there- 
fore not  laudable  to  repeat,  seem  to  ascertain  that 
the  principle  of  life  is  independent  of  the  nervous 
matter,  as  it  continues  in  the  body  for  some  time 
after  the  brain  and  spinal  marrow  are  removed.25 

All  the  Quadrupeds  utter  sounds  of  some  sort  or 
other,  which  they  can  vary  into  so  many  tones  as 
are  necessary  to  give  vent  to  their  feelings,  to  denote 


found  to  be  excited  by  bold  and  wild  music,  and  soothed  by  a  soft 

air  on  the  bassoon.   B.  1.  p.  146 Suetonius  mentions  that 

Domitian  had  a  troop  of  Elephants  disciplined  to  dance  to  music. 

The  Dog  howls  at  certain  notes  of  music.  Kerr's  Linn.  p.  130 

The  Hippopotamus  is  affected  by  it.  '  As  we  passed  along  the  bor- 
ders of  the  lake  at  sunrise,  the  Hippopotamus/o/fow;^  the  drums 
of  the  different  chiefs  the  whole  length  of  the  water ;  sometimes 
approaching  close  to  the  shore.  I  counted  fifteen  at  once,  sporting 
on  the  surface/  Finlayson's  Siam. 

24  M.  Baumgarten's  investigations  were,  that  the  spinal  marrow 
and  the  brain  may  be  perceived  before  the  blood  is  seen.  These 
parts  are  not  formed  by  the  blood ;  but  have  acquired  some  per- 
fection before  that  exists.  The  formation  of  the  blood  is  made 
under  the  influence  of  the  nervous  system.  Hence  the  nervous 
system  contributes  to  the  formation  of  the  first  blood.  Feruss.  Bull. 
Un.1830.  p.  196. 

K  M.  Weinhold  cut  off  a  Cat's  head  ;  and  when  its  arterial  pul- 
sation and  muscular  movements  had  ceased,  took  out  its  spinal 
marrow,  and  filled  up  its  canal  with  an  amalgam  of  mercury,  silver, 
and  zinc.  Immediately  the  pulsation  recommenced,  and  the  animal 
made  a  variety  of  movements.  In  another  Cat,  he  removed  the 
brain  and  spinal  marrow,  and  filled  the  skull  and  vertebral  canal 
with  the  same  metallic  mixture.  Life  appeared  to  be  instanta- 
neously restored.  The  animal  lifted  up  its  head;  opened  and  shut 
its  eyes  ;  looked  with  a  fixed  stare  ;  endeavoured  to  walk  ;  and 
whenever  it  fell,  raised  itself  again  on  its  paws.  It  continued  in 
this  state  for  twenty  minutes,  when  it  fell  down,  and  remained 
motionless.  During  all  this  time  the  circulation  of  the  blood  ap- 
peared to  go  on  regularly ;  the  secretion  of  the  gastric  juice  was 
more  than  usual ;  and  the  animal  heat  was  re-established.  Florence 
Anthology,  quoted  in  Court  Journal,  10th  Oct.  1829. 


884  SACRED  HISTORY  OF  THE  WORLD: 

LETTER  their  wants,  or  to  communicate  with  each  other.  Who- 
v — „_!_/  ever  attends  to  their  Poultry  yard,  will  soon  per- 
ceive that  each  species  uses  particular  modifications 
of  sound,  to  signify  to  their  brood  and  fellows  what 
they  wish  them  to  understand,  and  each  seems  per- 
fectly to  comprehend  the  meaning  of  the  speaker.26 
Many  Animals  have  been  remarked  for  their  com- 
munications by  utterance  to  each  other.27  The  Sloth, 
in  the  modifications  of  its  plaintive  cry,  ascends  and 
descends  regularly  thro  six  musical  notes.28  One 

26  At  their  accustomed  hour  of  being  fed,  if  it  be  delayed,  all  are 
clamorous  for  it.     The  Cock  repeatedly  calls  his  Hens  to  it,  if  they 
be  absent ;  and  these  their  chickens.     The  maternal  notes,  to  ex- 
press danger  to  her  brood  ;  those  of  anger  against  an  assailant ;  of 
alarm  at  their  own  peril ;  and  their  calls  for  each  other,  when  those 
accustomed  to  be  together  are  separated  and  unseen,  are  very  dis- 
tinguishable.    All  these  are  appropriated  to  their  respective  sen- 
sations, and  are  only  repeated  as  these  occur.     Ray  has  remarked 
the  different  voices  of  the  Hen,  when  she  broods ;  when  she  leads 
her  chickens ;  when  she  has  found  food,  and  calls  them  to  it ;  when 
she  would  alarm  them  to  seek  shelter ;  when  she  is  angry  ;  when 
she  has  laid  an  egg  ;  when  in  pain,  or  great  fear — '  all  significant — 
being  effects  of  the  several  passions  of  anger,  grief,  fear,  or  joy.' 
Ray.  Wisd.  160 Gilbert  White,  in  his  Selborne,  makes  some 

just  remarks  on  the  language  of  Birds.  S.  43.  p.  277. 

27  '  The  Chamois,  when  alarmed,  advertise  each  other  of  their 
feelings  by  a  kind  of  whistle.     The  one  on  watch  continues  this  as 
long  as  he  can  blow  without  taking  breath.  He  then  stops  for  a  mo- 
ment, looks  round  on  all  sides,  and  begins  whistling  afresh,  which 
he  continues  from  time  to  time.     He  leaps  on  the  highest  stones  he 
can  find,  again  looks  round,  leaps  from  one  place  to  another,  and 
when  he  discovers  any  thing  seriously  alarming,  flies  off.'    Bingley, 

v.  2.  p.  93 Many  of  the  Ape  species  when  beaten,  will  sigh, 

groan,  and  weep  like  children.    A  Pigmy  Ape,  when  left  alone,  used 
to  make  a  doleful  cry.  Ib.  1.  p.  71.  ...  The  Four-fingered  Monkey, 
when  touched,  utters  a  plaintive  kind  of  cry ;  but  has  another  sound, 
which  it  emits  as  a  testification  of  delight  at  receiving  any  kind  of 
food.  Ib.  87. ...  When  female  Seals  come  out  of  the  sea,  they  bleat 
like  Sheep  for  their  young.  Ib.  161. 

28  '  The  voice  is  an  ascending  hexachord,  or  six  successively  rising 
notes,'  K.  Linn.  101. .  . . '  Sloths  are  most  active  at  night.  Then  they 
utter  a  plaintive  cry,  ascending  and  descending  in  perfect  time  thro 

six 
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Monkey  has  been  noticed  to  utter  vocal  syllables;29    LETTER 
and  Dogs  have  been  taught  to  express  human  words,30  * — ^—-^ 
even  so  large  a  number  as  thirty,  distinctly  intel- 
ligible.31   The  Monkey  tribe  give  strong  indications 
of  mutual   communication    and    comprehension  by 
their  vocal  utterance.32 

It  is  one  of  the  great  distinctions  of  the  Animal 
mind,  and  of  its  similarity,,  within  its  prescribed  scale 
and  compass,  to  our  own,  that  it  is  both  teachable  to 

six  successive  musical  intervals.  When  the  Spaniards  first  heard 
this,  they  thought  they  were  near  some  nation  who  had  been  in- 
structed in  European  music/  Bingl.  1.  p.  113. 

29  The  Fearful  Monkey,  SimiaTrepida.  They  frequently  whistle  ; 
and,  when  enraged,  shake  their  heads  violently,  and  utter,  in  a  fe- 
rocious tone,  the  syllables  Pi,  ca,  rou.     Bing.  1.  p.  89;  Buffon,  8, 
p.  193  ;  and  Pennant,  Quad.  116,  describe  him. 

30  The  Dumfries  Journal,  in  Jan.  1829,  mentioned  a  Dog  as  then 
living  in  that  city,  which  uttered  distinctly  the  word  '  William  :'  the 
name  of  the  young  man  to  whom  it  was  much  attached. 

31  It  is  Leibnitz  who  has  transmitted  this  fact  to  posterity,  on 
which  the  French  Academicians  reasonably  say,  that  if  it  had  not 
been  testified  by  so  great  a  man,  they  should  have  doubted  it.     He 
communicated  it  to  the  Royal  Academy  at  Paris,  who  published  his 
letter  in  their  History.    It  was  a  peasant's  dog,  whose  son  taught  it, 
when  three  years  old,  to  articulate  distinctly  30  common  words. 
Leibnitz  declares  that  he  heard  it  utter  them. 

32  When  they  go  in  companies  to  a  field  of  rice  or  sugar  canes, 
one  stands  sentinel  on  a  tree,  while  the  rest  plunder.    If  the  owners 
appear,  he  cries  out,  Houp!  houp!  houp!  which  the  rest  immediately 
understand,  and  throwing  down  the  corn  in  their  left  hand,  and  re- 
taining only  what  is  in  the  right,  scamper  off  on  three  legs  as  fast  as 
they  can.  Goldsm.  Nat.  Hist.  v.  2.  p.  489. .  . .  Marcgrave's  account  of 
the  Ouarine  Monkey  presents  a  curious  picture:  '  I  have  frequently 
been  a  witness  of  their  assemblies  and  deliberations.  Every  day  they 
assemble  in  the  woods  to  receive  instructions.     One  then  takes  the 
highest  place  on  a  tree,  and  makes  a  signal  with  his  hand  for  the  rest 
to  sit  round.  As  soon  as  he  sees  them  placed,  he  begins  his  discourse 
in  a  loud  and  precipitate  voice;  the  rest  observe  a  profound  silence. 
When  he  has  done,  he  makes  a  sign  with  his  hand  for  the  rest  to 
reply.     At  that  instant  they  raise  their  voices  together,  until,  by 
another  signal,  they  are  enjoined  silence.     At  last  the  assembly 
breaks  up.' 

C  C 
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LETTER  several  intelligent  actions,  and  also  susceptive  of  moral 
docility.  Thus  far  it  is  improveable,  but  not  beyond. 
By  this  limitation,  it  is  divided  from  the  human  soul, 
of  which  an  indefinite  and  unceasing  improveability 
is  its  universal  property,  tho  the  largest  part  of  man- 
kind but  little  avail  themselves  of  it.  But  that  degree 
of  moral  ductility  and  capacity  of  education  which 
taming  exhibits,  seems  to  be  a  general  quality  of  the 
Animal  mind,  as  the  fiercest  have  been  subjected  to 
it.  Of  the  Ferae  genera,  which  includes  all  the  wild 
and  ferocious,  the  largest  part  have  been  found  tame- 
able.33 Even  the  Tiger,  who  may  be  considered  as 
the  fiercest  of  the  fierce,  has  exhibited  this  im- 
proveability.34 So  has  the  savage  and  voracious 

33  The  Jackal,  when  taken  young,  acquires  the  same  affectionate 
manners  as  a  Dog.  K.  Linn.  140. . .  .  The  Lion  has  been  repeatedly 
tamed.     So  has  the  Fox.     Reubens  had  a  tame  Lion  four  weeks  in 
his  chamber,  to  paint  from.     Pennant  saw  an  Hyaena  as  tame  as  a 
Dog.     The  large  Babyroussa,  '  tho  brutal  and  ferocious,  are  easily 

tamed.'  Buffon The  Ounce  may  be  trained  to  hunt,  and  become 

as  tractable  as  a  Pointer.  K.  Linn.  148.  ...  The  large  Tiger  Cat  is 
easily  tamed.  152.  .  .  .  The  Mountain  Lynx  has  mild  and  gentle* 
manners.  155. . . .  The  Egyptian  Ichneumon  may  be  softened  so  as  to 
be  kept  in  a  house,  like  a  Cat.  159.  .  .  .  The  Otter  may  be  taught 
to  catch  Fish  for  its  master.  173.  .  .  .  The  Ferret  is  domesticated, 
and  employed  to  catch  Rabbits.  180.  .  . .  The  Snow-Weasel  may  be 
trained  to  follow  a  person  any  where.  183.  .  .  .  We  see  the  Bear 
repeatedly  in  our  public  streets.     The  Badger  may  be  also  made 
docile,  if  caught  young.  187.  .  .  .  The  Racoon  is  easily  tamed,  and 
sportive,  but  unlucky  and  inquisitive,  like  a  Monkey.  189.  .  .  .  The 
Rhinoceros  may  be  tamed  in  some  degree.  113.  .  .  .  The  Hippopo- 
tamus also,  p.  347. 

34  The  Tiger,  if  taken   young,  may  be  domesticated.     One,  six 
weeks  old,  was  taken  on  board  the  Pitt  East  Indiaman,  in  1790,  and 
arrived  in  England  before  it  had  quite  completed  its  first  year.     It 
was  as  playful  as  a  kitten,  and  frequently  slept  with  the  sailors  in 
their  hammocks.    It  would  run  out  on  the  bowsprit,  climb  about  the 
ship  like  a  Cat,  and  play  with  a  Dog  there.  Deposited  in  the  Tower 
of  London,  it  continued  there  to  be  perfectly  good-natured,  and  was 
never  guilty  of  any  savage  tricks.     In  1801,  it  admitted  a  puppy 

Terrier 
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Hyaena.35    Crocodiles  have  been  made  harmless  and    LETTER 

v  r  T  i 

docile.36  The  Leopard  likewise.37  The  Wolf  has  also 
shown  that  it  possesses  what  we  may  term  affectionate 
docilities.38  The  Baboons  become  vigilant  guardians 
of  their  protector's  property.39  These  facts  prove  that 
there  is  nothing  in  the  nature  of  the  wildest  Animals 
to  make  their  future  gentleness  and  sociability  either 
impossible  or  improbable.  We  see  by  the  Dog  and 
Cat  that  the  carnivorous  may  be  mild  and  friendly  ; 

Terrier  and  Mastiff  to  be  successively  its  inmates,  and  recognised 
with  delight  the  Ship-carpenter,  who  came  to  see  him  two  years 
after  they  had  been  separated,  licked  his  hands,  and  fawned  upon 
him  like  a  Cat.  Bingl.  An.  Biog.  v.  1.  p.  230.  The  Faquirs  of  Hin- 
dostan  sometimes  go  about  with  their  tame  Tigers. 

35  Bishop  Heber  mentions  that  Mr.  Trail,  in  India,  had  a  Hyaena 
for  several  years,  which  followed  him  like  a  Dog,  and  fawned  on 
his  acquaintance. 

36  A  tame  Crocodile  was,  in  1828,  kept  at  Chantilly.     It  was  so 
mild,  that  it  was  caressed  by  its  keeper  without  danger. 

37  Mrs.  Bowditch,  widow  of  the  Ashantee  traveller,  had  a  tame 
Leopard.   Gesner  mentions  that  Francis  I.  kept  one,  which  he  used 
in  hunting.     It  was  carried  before  him  by  an  attendant  on  a  horse. 
Mr.  Barrow  procured,  in  Africa,  a  young  Leopard,  which  '  became 
instantly  tame,  and  as  playful  as  the  kitten/ 

38  M.  F.  Cuvier  describes  a  young  Wolf  that  was  brought  up  like 
a  young  Dog.     It  became  familiar  with  every  person  whom  he  was 
in  the  habit  of  seeing,  followed  his  master  every  where,  was  obe- 
dient to  his  voice,  and  differed  in  nothing  from  the  tamest  Dog.    Its 
owner  gave  him  to  the  Royal  Menagerie  at  Paris ;  and  was  affec- 
tionately recognised  by  it  eighteen  months  afterwards.  When,  after 
another  absence  of  three  years,  he  went  to  it,  tho  it  was  dark,  it 
knew  him  by  his  voice,  placed  its  fore-paws  on  his  shoulders  and 
licked  his  face,  and  became  ill  and  pined  because  he  went  away. 

39  Kolben  mentions  of  the  Baboons  at  the  Cape,  that  if  brought 
up  young  with  milk,  they  became  as  watchful  over  their  master's 
things  as  any  house  Dog.  .  .  .  Vaillant  declares  of  the  one  he  had, 
that  it  was  more  watchful  than  any  of  his  Dogs,  and  frequently 
warned  him  of  the  approach  of  predatory  animals,  when  the  Dogs 

seemed  unconscious  that  they  were  near Father  Carli,  in  his 

History  of  Angola,  mentions  that  he  had  taught  Monkeys  to  attend 
him,  to  guard  him,  while  sleeping,  against  thieves  and  rats,  to  comb 
his  head  and  fetch  his  water.  Goldsm.  Nat.  Hist.  v.  2.  p.  493. 

C  C  2 
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LETTER  as  we  find  those  which  feed  on  grass  and  herbs  may 
> — ^—j  be  wild.40  Even  now  the  devourers  and  their  prey 
may,  by  kind  and  judicious  management,  be  trained 
to  live  peaceably  and  harmlessly  together.41  Nothing 
appears  more  effectual  to  produce  this  pleasing  me- 
lioration, than  patient  and  persevering,  kind  and 
gentle  treatment.42  They  are  now  wild  and  savage, 

40  The  Bison  and  Buffalo,  tho  graminivorous,  are  fierce  and  dan- 
gerous ;  and  Mr.  Cunningham,  in  his  account  of  New  South  Wales, 
remarks,  *  Our  wild  animals  are  numerous,  but  few  of  them  are  car- 
nivorous.'   The  form  of  the  teeth  is  not  decisive  of  their  nature  in 
this  respect,  for,  as  Buffon  remarks,  *  tho  the  Tapir's  mouth  is  armed 
with  20  sharp  cutting  teeth,  he  is  not  carnivorous/ 

41  In  1827,  M.  Pelletau,   Director  of  the  African   Company  at 
Senegal,  trained  a  Lion,  caught  in  the   forests  there,  to  be  very 
tractable,  and  to  live  in  amity  with  the  other  animals  which  his 
master  kept.    He  slept  in  the  same  place  with  Sheep,  Dogs,  Cats, 
Monkeys,  Geese  and  Ducks.     When  eight  months  old,  a  Terrier 
brought  forth  two  puppies  on  his  bed,  which  excited  a  great  in- 
terest in  him,   and   he  caressed  them  as  if  their   parent.     Bingl. 
An.  Biog.  v.  1.  p.  222.  ...  At  New  Hargard,  in  Germany,  the  land- 
lord placed  on  the  floor  a  large  dish  of  soup,  and  then  gave  a  loud 
whistle  :  immediately  a  Mastiff,  an  Angora  Cat,  an  old  Raven,  and 
a  large  Rat  with  a  bell,  entered  the  room.     All  four  went  to  the  dish 
and  fed  together.  Ib.  v.  2.  p.  21.  ...  John  Austin,  who  for  17  years 
had  occupied  himself  in  '  training  creatures  of  opposite  natures  to 
live  together  in  content  and  affection,'  exhibited,  in  his  ambulatory 
Show,  a  Cat,  a  Rat,  a  Mouse,  a  Hawk,  a  Rabbit,  a  Guinea  Pig,  an 
Owl,  a  Pigeon,   a  Starling  and  a  Sparrow,  all  living  harmoniously 
together  in  a  cage  of  such  dimensions  as  he  could  carry  about.     He 
effected  this  amity  by  keeping  them  all  well  fed,  and  by  accustom- 
ing each  to  the  other  at  a  very  early  period  of  their  lives.     Mena- 
geries, vol.  1.  Lib.  Entert.  Knowl. 

42  In  educating  the  Ox  for  the  plough,  Mr.  Cobbett  very  sensibly 
recommends   that   '  all  violence  and   rough    language    should   be 
avoided/  *  If  he  be  stubborn,  there  should  be  no  blows  and  no  loud 
scolding.     Stop  ;  pat  him  ;  pat  the  other  Ox  ;  and  he  will  presently 
move  on  again.     If  he  lie  down,  let  him  lie  till  he  is  tired  ;  and 
when  he  chooses  to  get  up,  treat  him  very  gently,  as  if  he  had  been 
doing  every  thing  that  was  right.     By  these  means  a  young  Ox  will 
in  a  few  days  be  broken  to  his  labour.     With  gentle  treatment,  he 
is  always  of  the  same  temper  ;    always  of  the  same  aptitude  to 
labour/.  .  .  Is  not  this  judicious  advice   applicable  also  to  much 

higher 
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from  the  appointed  circumstances  amid  which  they  LETTER 
are  at  present  ordained  to  live ;  and  when  this  state 
of  the  general  world  shall  be  altered,  their  moral 
transformation  will  become  a  natural  appendage  to 
the  great  social  and  intellectual  revolution  which  the 
Hebrew  Prophets  attach  to  the  ulterior  ages.43  It  is 
in  Animals  as  in  Fish — the  largest  are  the  mildest. 
The  vast  Hippopotamus,  the  Rhinoceros,  and  the 
Elephant,  are  as  gentle  and  harmless  as  the  Sturgeon 
and  the  Whale.44 

That  Animals  have  feelings  and  passions  very 
analogous  to  our  own,  appears  from  many  instances. 
Our  rugged  or  oppressive  conduct  towards  them, 
more  usually  puts  their  resentful  emotions  into  ac- 
tion, than  their  better  capabilities  ;  and  this  has 
caused  their  angry  humours  to  be  most  frequently 

higher  beings  than  Oxen  ?  On  the  same  principle,  an  experienced 
Cavalry  Officer  once  told  me,  that  he  did  not  fear  the  most  vicious 
Horse,  and  would  soon  cure  it.  I  asked  him  as  to  his  means ;  his 
answer  was,  '  Always  by  mild  and  gentle  treatment  and  forbearing 
patience.  If  you  whip  them,  you  make  them  bad  tempered  and 
continuedly  vicious,  but  steady  kindness,  occasional  humoring,  as 
far  as  was  safe,  with  a  hard  run  now  and  then,  to  let  their  spirit 
exhaust  itself,  constituted  always  the  most  successful  system/ 

43  Isaiah  twice  mentions  this  future  condition  of  the  Earth,  c.  xi. 
6-9,  and  c.  Ixv.  25  ;  and  Hosea,  c.  ii.  18,  alludes  to  it. 

44  A  power  of  subduing  the  mind  or  spirit  of  animals  seems  to  be 
attainable  by  human  ingenuity,  tho  self-interest  may  conceal  the 
practical  means.   The  Rev.  H.  Townsend  mentions  a  man  in  Ireland 
who  would  make  any  horse,  however  vicious  or  unruly,  become,  in 
half  an  hour,  gentle  and  tractable,  and  durably  so.    When  sent  for, 
he  ordered  the  stable  door  to  be  shut,  and  not  to  be  opened  until  he 
gave  the  signal.   After  being  alone  with  the  Horse  for  half  an  hour, 
during  which  little  or  no  bustle  was  heard,  he  ordered  the  door  to 
be  unclosed.    The  refractory  Horse  then  appeared  lying  down,  and 
the  man  by  his  side,  playing  with  him  familiarly  as  a  child  with  a 
puppy.     Mr.  T.  tried  him  with  a  trooper's   horse  that  would  not 
stand  to  be  shoed.     He   completely  succeeded.     '  I  observed  that 
the  animal  appeared  terrified  whenever  Sullivan  either  spoke  or 
looked  at  him.'    Rev.  H.  Townsend's  Statistical  Survey  of  Cork. 

c  c  3 
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LETTER   noticed.45  But  many  species  show  what  must  be  called 

— v-L-s  kind  affections.  Monkeys  evince  them  to  each  other.46 

Cows  will  protect  each  other,47  and  feel  strongly  for 

45  A  Racoon  having  been  one  day  lashed  by  a  servant,  would 
never  forgive  him.  Neither  eggs  nor  fish,  of  which  he  was  very 
fond,  would  appease  it.  Whenever  the  man  approached,  its  eyes 
kindled  ;  it  endeavoured  to  spring  at  him  ;  uttered  mournful  cries, 
and  refused  every  thing  offered  until  the  servant  went  away.  Bingl. 
An.  Biog.  v.  1.  p.  290.  .  .  The  patient  Camel  retains  the  remem- 
brance of  an  injury  until  he  can  avenge  it ;  but  is  satisfied  if  it  can 
believe  that  it  has  done  so.  When  an  Arab  has  excited  his  resent- 
ment, he  disposes  his  clothes  on  a  place  which  the  animal  will  pass, 
so  as  to  resemble  himself  sleeping  under  them.  The  Camel  recog- 
nises the  garments,  seizes  them  with  his  teeth,  shakes  them  with 
violence,  and  tramples  on  them.  After  it  has  taken  this  satisfaction, 
the  owner  may  re-appear,  load,  and  guide  him  as  he  pleases.  Ib. 
vol.  2.  p.  61.  ...  The  Elephant's  retaining  his  resentment,  and  un- 
expectedly revenging  himself,  have  been  frequently  noticed. 

46  The  male  and  female  are  never  tired  of  fondling  their  young 
one.  Golds,  v.  2.  591.  .  . .  Captain  Crowe  had  several  Monkeys  in 
his  ship,  of  which,  one  became  sick,  *  It  had  been  always  a  favorite 
with  the  others  ;  and  from  the  moment  it  was  taken  ill,  they  tended 
and  nursed  it  with  anxiety  and  tenderness.  A  struggle  frequently 
ensued  among  them  for  priority  in  these  offices  of  affection.  Some 
would  steal  one  thing,  others  another,  in  order  to  carry  it  to  it, 
untasted  by  themselves,  however  tempting.  They  would  take  it  up 
gently  in  their  fore  paws,  hug  it  to  their  breasts,  and  cry  over  it,  as 
a  mother  would  over  her  suffering  child.  The  little  creature  seemed 
sensible  of  their  assiduities.  It  would  sometimes  come  to  me,  and 
look  me  pitifully  in  the  face,  and  cry,  as  if  asking  me  to  give  it 
relief/  Crowe's  Memoirs,  1830.  . .  .  Of  two  Chimpanzees,  from  the 
Carnatic,  the  female  died  on  the  voyage.  The  male  showed  every 
sign  of  grief,  refused  to  eat,  and  expired  two  days  afterwards. 

Bingl.  1.  p.  55 Buffon,   in  1764,  had  two  Fearful  Monkeys. 

When  their  young  one  came,  he  says  nothing  could  be  more  beau- 
tiful than  to  see  the  two  parents  occupied  with  it.  They  were  always 
carrying  about  or  caressing  it.  The  male  loved  it  greatly.  They 
held  it  alternately ;  but  now  and  then,  when  it  did  not  hold  properly, 
they  gave  it  a  severe  bite. 

47  I  saw  a  Dog  in  Petersham  meadows,  barking  at  a  Cow.  The 
other  Cows  about  turned  round  at  his  noise,  and  perceiving  him, 
walked  slowly  up  to  the  other,  as  if  to  assist  her.  The  next  month 
this  occurred  more  decidedly  there  :  a  Dog  attacked  one  of  the 
Cows,  which  bent  her  head,  to  present  her  horns.  He  persisted* 

and 
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their  young,48  and  sometimes  evince  a  marked  re- 
membrance of  those  who  had  been  kind  to  them/ 
Most  Animals  evince   pleasure  at  being  caressed.' 

and  she,  intimidated,  retreated,  while  he  pursued  her.  The  other 
Cows,  at  a  distance,  first  raised  their  heads  to  listen  ;  then  turned 
round  to  the  sound,  and  seeing  their  fellow  Cow  still  distressed  by 
the  Dog,  one  moved  towards  her  ;  then  two  others ;  another  furiously 
galloped  up  to  them,  and  six  formed  into  a  semicircle  round  her,  to 
protect  her.  The  Dog,  undismayed,  renewed  his  attack,  when  one 
of  the  assisting  Cows  left  the  circle,  and  ran  deliberately  at  him. 
The  Dog  quitted  the  one  whom  he  was  persecuting  ;  but  seeing  the 
other  continuing  to  rush  at  him,  seemed  to  think  that  he  was  in 
danger,  and  moved  away  silently  and  slowly.  But  the  excited  Cow 
went  after  him.  He  then  quickened  his  walk  into  a  run.  She  gal- 
loped determinately  after  him  as  fast  as  she  could,  as  if  to  punish 
him,  till  he  at  last  outran  her,  and  escaped. 

48  In  September  1829,  the  Cheltenham  Chronicle  described  a  Cow 
that  in  the  week   preceding,  had  run  hastily  up  to  a  gentleman's 
bailiff  who  had  entered  the  field.    Mistaking  her  intentions,  he  moved 
away.     She  then  stopped,  and  bellowed  in  a  distressing  manner,  as 
if  to  gain  his  attention.     Seeing  him  look  towards  her,  she  went  to 
a  ditch,  and  again  made  a  loud  noise.     He  walked  to  it,  and  saw  a 
Calf  on  its  back,  almost  lifeless,  from  its  ineffectual  struggles  to 
release  itself.     He  pulled  it  out  just  in  time  to  save  its  life,  when 
the  mother  jumped  and  fondled  round  him  like  a  Dog,  frequently 
licking  his  hand. 

49  Mr.  Jesse  relates  that  a  young  lady  near  him  had  brought  up  a 
Calf,  and  made  a  pet  of  it     '  When  it  became  a  heifer,  she  parted 
with  it,  and  lost  sight  of  it  for  about  two  years.     At  the  end  of  that 
time,  as  she  was  walking  with  a  friend  in  a  lane,  she  met  some  Cows  ; 
when  one  of  them  left  the  herd  and  came  up  to  her,  showing  evident 
symptoms  of  pleasure  at  seeing  her.     She  immediately  knew,  and 
patted  her  old  acquaintance,  who,  satisfied  with  the  recognition,  then 
quietly  turned  away,  and  joined  her  companions/  Glean,  p.  92. 

50  I  have  tried  this  with  Cows  and  Sheep.     Many  others,  espe- 
cially Horses  and  Elephants,   as  well  as  our  domesticated  ones, 
manifest  their  gratification  at  being  kindly  noticed.     Sir  W.  Jones 
mentions  of  the  Slow  Lemur  which  he  kept ;  '  At  all  times  he  was 
pleased  with  being  stroked  on  the  head  and  throat.     If  I  presented 
my  finger  to  him,  he  licked  or  nibbled  it  with  great  gentleness.' 
Asiat.  Reg.  v.  4.  .  .  .  Jackals  love  to  be  fondled  and  patted  with  the 
hand  ;  and  when  called,  will  leap  on  a  chair.  Pennant  Quad. .  .  .  The 
Brazilian  Paca  licks  the  hand  that  caresses  it ;  and  if  gently  stroked 
on  its  back,  by  a  small  cry  expresses  its  acknowj,egemjents,  and 
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LETTER    Bears  have  exhibited  strongly  both  connubial  and 
[II>  j  maternal  sensibilities.51    The  Beaver  has  felt  or  imi- 
tated them.52    Lions  also  discover  the  same  sympa- 
thies to  be  within  them.53  So  have  the  unmanageable 

seems  to  solicit  a  continuance  of  the  favor.  Buffon  had  the  one  he 
describes. 

61  Mr.  Hearne  describes  the  males  of  this  species  as  so  much  at- 
tached to  their  mates  at  some  times  of  the  year,  that  he  has  often 
seen  one  of  them  advance  when  a  female  was  killed,  and  put  his  paws 
over  her,  and  in  this  position  suffer  himself  to  be  shot  rather  than 
quit  her.  Hearne's  Journ.  .  .  . '  The  female  Bear  seems  to  love  her 
young  with  astonishing  ardor.  She  prepares  for  them  a  bed  of  moss 
and  herbs  at  the  bottom  of  her  cavern,  and  suckles  them  till  able 
to  go  abroad  with  her.'  Buflbn. 

When  the  Carcasse  frigate  was  locked  in  the  Northern  ice,  a  she 
Bear  and  her  two  cubs,  nearly  as  large  as  herself,  came  toward 
them.  The  crew  threw  to  them  great  lumps  of  Sea-horse  blubber. 
The  old  Bear  fetched  these  away  singly,  and  divided  them  between 
her  young  ones,  reserving  but  a  small  piece  for  herself  The  sailors 
shot  the  cubs,  as  she  was  conveying  the  last  portion,  and  wounded 
her.  She  could  just  crawl  with  it  to  them,  tore  it  in  pieces,  and  laid 
it  before  them.  When  she  saw  they  did  not  eat,  she  laid  her  paws 
first  on  one,  then  on  the  other,  and  tried  to  raise  them  up,  moaning 
pitifully  all  the  while.  She  then  moved  from  them,  looked  back, 
and  moaned,  as  if  for  them  to  follow  her.  Finding  they  did  not, 
she  returned,  smelt  them,  and  licked  their  wounds  ;  again  left  them, 
again  returned ;  and  with  signs  of  inexpressible  fondness  went 
round  them,  pawing  and  moaning.  At  last  she  raised  her  head  to- 
ward the  ship,  and  uttered  a  growl  of  despair,  when  a  volley  of 
musket  balls  killed  her.  Phipps  Voyage.  Bingley,  v.  1.  p.  283. 

52  Where  a  tame  Beaver  was  kept,  a  Cat  with  Kittens  took  pos- 
session of  its  bed.     It  did  not  turn  her  out ;  but  when  she  chose  to 
be  absent,  it  often  took  one  of  the  Kittens  in  its  paws,  and  held  it 
to  his  breast  to  warm  it,  and  seemed  to  doat  upon  it.     As  soon  as 
the  Cat  came  back,  the  Beaver  always  restored  the  Kitten  to  her. 
Bingl.  An.  Biog.  v.  2.  p.  15. . . .  The  Beavers  are  also  playful.  Near 
the  Arctic  regions,  '  agentleman  espied  five  young  Beavers  sporting 
in  the  water ;  leaping  upon  the  trunk  of  a  tree,  pushing  one  another 
off,  and  playing  a  thousand  fantastic  tricks.'     He  was  about  to  fire 
on  them,  but  saw  '  such  a  similitude  between  their  gestures  and  the 
infantile  caresses  of  his  own  children,  that  he  threw  away  his  gun.' 
Capt.  Frankl.  Journ.  p.  92. 

53  Mr.  Hope  relates,  that  dining  one  day  with   the   Duchess  of 
Hamilton,  who  kept  a  Lion,  a  Serjeant  with  recruits  arrived  at  the 

gate, 
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Elks.54    The  Apes  and  Oran  Otans  have  repeatedly    LETTER 
indicated  affectionate  sympathies.55    Even  the  Hog  v—^-l^ 
we  despise  is  not  destitute  of  them  ;  and  is  peculiarly 
sensitive  of  weather,  and  naturally  select  in  its  food.56 

gate,  and  begged  to  see  it.  Being  admitted,  the  Serjeant,  who  three 
years  before  had  taken  care  of  him  from  Gibraltar,  called  him  by 
his  name,  '  Nero ;'  and  the  Animal  rose  up  from  his  food,  and  came 
wagging  his  tail  to  the  side  of  the  cage,  where  the  man  patted  him. 
He  seemed  pleased  ;  went  to  and  fro,  rubbing  himself  against  the 
place  where  his  benefactor  stood,  and  licking  his  hand  as  it  was  held 

out  to  him.  Bingl.  An.  Biog.  v.  l.p.  219 A  Negro,  who  had  reared 

a  Lion  and  Lioness  from  whelps,  came  with  them  from  Africa  to  the 
late  Exeter  'Change  in  London.  They  permitted  him  to  enter  their 
den,  and  would  fawn  and  play  round  him  like  kittens.  He  frequently 
had  a  table  in  their  den,  and,  sitting  down  there,  would  quietly 
smoke  his  pipe.  Ib.  220.  Sir  George  Davis  had  brought  up  a  Lion 
from  a  whelp  ;  and  at  five  years  old  parted  with  it,  as  it  began  to  be 
mischievous.  Three  years  afterwards  he  saw  it  in  the  Grand  Duke's 
Menagerie  at  Florence.  Tho  then  fierce  to  others,  when  Sir  George 
appeared  at  the  gate,  the  animal  remembered  him,  ran  to  him, 
reared  up,  and  licked  his  hand.  He  entered  its  den,  and  the  Lion 
threw  its  paws  upon  his  shoulders,  licked  his  face,  and  ran  about 
the  place,  fawning  and  as  full  of  joy  as  a  Dog  at  the  sight  of  his 
master.  Ib.  218. 

M  M.  D'Obsonville,  in  the  East  Indies,  kept  an  Elk,  from  twelve 
days  old,  for  two  years.  It  always  came  when  he  called.  Leaving 
Sumatra,  he  gave  it  to  Mr.  Law  ;  in  whose  country  house,  being 
chained  and  alone,  it  became  furious  and  dangerous.  Some  months 
afterwards,  D'Obsonville  returned,  and  went  to  it.  '  It  knew  me 
afar  off.  I  ran  to  meet  it,  and  shall  never  forget  the  impressions  of 
its  transports  and  caresses.'  Bingl.  v.  2.  p.  73.  ...  Dr.  W.  Hunter's 
Nylghau  always  licked  the  hand  that  stroked  it,  or  gave  it  bread. .  .  . 
Darelli  had  an  Elk  caught  young,  which  was  singularly  docile  and 
sagacious,  and  lived  many  years  domesticated  with  him.  Swed.  Ac. 
Sciences. 

55  An  Oran  Otan,  brought  in  1817  from  Borneo,  and  described  by 
Mr.  Abel,  soon  became  attached  to  those  persons  who  used  him 
kindly  ;  would  sit  by  their  side,  and  run  to  them  for  protection. . . . 
The  female  one  brought  to  Holland,  in  1776,  loved  to  be  with  those 
to  whose  care  she  was  intrusted.     '  Her  keeper  having  sometimes 
sat  near  her  on  the  ground,  she  would  frequently  take  the  hay  of 
her  bed,  arrange  it  by  her  side,   and  with  the  greatest  anxiety  and 
affection  invite  him  to  sit  down.'  Bingl.  v.  l.p.  58. 

56  '  It  appears  to  foresee  the  approach  of  bad  weather  j  bringing 

straw 
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LETTER  The  Indian  Squirrel  expressed  maternal  anxieties 
when  its  young  was  in  a  situation  of  peril,  which 
could  not  be  mistaken.57  The  Camel  also  has  been 
noticed  to  exhibit  manifest  indications  of  the  same 
parental  sensibilities ;  and  tho  gratified  by  the  sem- 
blance of  her  lost  young  one,  yet  she  seemed,  by  her 
complainings,  to  feel  that  it  was  in  a  different  condition 
from  what  it  ought  to  have  been.58  But  all  classes 
of  Animals,  from  the  greatest  to  the  least,  have  given 
striking  demonstrations  that  their  mental  principle 


straw  in  its  mouth  to  its  sty,  preparing  a  bed,  and  hiding  itself  from 
the  impending  storm.  Nor  is  it  less  agitated  when  it  hears  any  of 
its  kind  in  distress.  When  a  Hog  is  caught  in  a  gate,  or  suffers 
from  any  domestic  operations,  all  the  rest  are  seen  to  gather  round 
it,  to  lend  their  fruitless  assistance,  and  to  sympathise  with  its  suf- 
ferings/ Goldsm.  v.  2.  p.  168.  ...  In  their  natural  or  wild  state,  they 
are  the  most  delicate  in  the  choice  of  what  vegetables  they  shall  feed 
on  ;  and  reject  a  greater  number  than  most  of  the  rest.  Linnaeus 
slates  the  Cow  to  eat  276  plants,  and  refuse  218 ;  the  Goat  eats  449, 
and  declines  126;  the  Sheep  takes  387,  and  rejects  141 ;  the  Horse 
likes  262,  and  avoids  212.  '  But  the  Hog,  more  nice  in  its  provision 
than  any  of  the  former,  eats  but  72  plants,  and  rejects  171.'  Goldsm. 
p.  166. 

57  '  Whilst  I  rested  at  the  small  church  of  Puthupet,  a  very  small 
Squirrel  dropped  from  the  roof  to  the  floor;  but  uninjured  by  the 
fall,  was  so  active  as  to  make  it  a  matter  of  some  difficulty  to  catch 
him.     I  succeeded  however,  and  secured  him  on  the  table.     The 
piercing  cries  of  the  OLD  ONE,  when  from  the  roof  she  saw  her 
young  one  taken  prisoner,  induced  me  to  set  him  at  liberty.     The 
mother  then  hastened  down  the  outside  of  the  building,  and  entering 
by  the  door,  seized  the  young  one  in  her  mouth,  and  carried  him 
back  in  safety  to  his  place  on  the  roof/  Hoole's  Miss,  to  India, 
p.  141. 

58  Major  Mack  worth  found   at  the  wells  in  the  desert  of  Egypt 
two  wild  Arabs  watering  their  herd  of  Camels.  '  One  of  the  females 
was  couched  on  the  ground,  moaning  piteously  and  mournfully  over 
her  little  one,  which  had  been  killed  for  food  by  the  owners.     They 
had  stuffed  its  skin,  and  in  that  state  carried  it  about  with  the  dam 
wherever  they  went.    This  is  continued  for  some  days,  to  sooth  her, 
and  prevent  her   retaining  her  milk,  which  is  the   principal  sus- 
tenance of  these  wild  herdsmen.'  Diary  from  India,  203. 
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has  these  moral  sensitivities,  as  truly  as  the  superior    LETTER 

1  •      •        <5Q  •/  XIII. 

human  spirit. 

59  *  The  Sea  Otters  are  so  affectionate  to  their  young,  that  they 
will  pine  to  death  at  the  loss  of  them  ;  and  die  on  the  very  spot  where 
those  have  been  taken  from  them.  They  are  very  sportive,  embrace 
each  other,  and  even  kiss/  Pennant.  If  the  hunters  come  on  the 
female  by  surprise,  and  separate  her  from  her  young  one,  the  cub 
is  instantly  taken  ;  but  the  mother  no  sooner  hears  its  cries,  than 
she  swims  to  the  boat  from  which  they  proceed ;  and,  regardless 
of  all  danger,  shares  its  fate. 

Buffon  remarks  of  the  Mole — '  So  lively  and  reciprocal  an  attach- 
ment subsists  between  the  male  and  female,  that  they  seem  to  dread 
or  disrelish  all  other  society.  They  enjoy  the  placid  habits  of  repose 
and  of  solitude/  He  describes  the  curious  architecture  of  their 
subterraneous  abode  and  its  passages. 

In  1827,  at  Brighton,  an  Hyaena  was  shown,  with  its  usual  fierce- 
ness ;  but  the  young  man  coming  in  who  some  years  before  had 
reared  it  from  a  cub,  and  brought  it  to  England,  tho  it  was  snarling 
and  snapping  at  others  as  he  entered,  yet  it  recognized  him,  bounded 
about  the  cage  in  manifest  delight,  rubbed  himself  against  the 
young  man's  hand  that  patted  his  head,  and  seemed  gratified  by  his 
caresses. 

Monkeys  abound  at  Gibraltar.  In  a  letter  from  thence,  in  1827, 
the  writer  says,  'I  fell  in  with  a  family  of  ten,  and  watched  their 
motions.  They  appeared  to  be  a  father  and  mother,  with  five  grown 
up  and  three  small  ones.  Of  these,  one  was  still  at  the  breast,  tho 
large  enough  to  be  weaned.  The  mother  was  sitting  with  great 
gravity,  nursing  it,  with  her  hand  behind  it.  The  older  dffspring 
were  skipping  up  and  down  the  rocks  and  walls,  playing  all  sorts  of 
antic  tricks  with  one  another/ 
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LETTER    XIV. 

A  BRIEF  REVIEW  OF  THE  QUALITIES,  PHENOMENA,  AND 
CHARACTER  OF  THE  QUADRUPED  MIND. 

FROM  the  senses  and  sensibilities  of  Quadrupeds,  let 
us  pass  to  the  consideration  of  their  indications  of  a 
perceiving,  attending,  and  thinking  mind. 

To  collect  provisions  for  their  future  use  ;  to  hoard 
them  in  safe  places ;  and  to  use  them  gradually  for 
their  daily  sustenance,  are  actions  in  the  human  race 
which  display  and  require  great  prudence,  foresight, 
just  reasoning,  will  acting  upon  judgment,  and  much 
self  command.  A  very  large  portion  of  mankind  will 
not  exert  either  this  forethought,  or  the  self-govern- 
ment that  alone  makes  it  effectual.  The  Scottish 
nation  is  eminently  and  honorably  distinguished  for 
this  intellectual  quality  and  power.  The  lower  Irish 
are  too  often  conspicuous  for  the  want  of  it.  Yet  this 
is  strikingly  exhibited  in  the  Alpine  Hares,  who  lite- 
rally make  hay  for  their  winter  food  ; l  in  the  active 

1  Pennant  describes  this  habit  in  the  Alpine  Hares  of  Siberia. 
In  August  they  begin  to  cut  great  quantities  of  soft,  tender  grass 
and  other  herbs,  which  they  spread  out  to  dry.  This  hay,  about 
Autumn,  they  collect  into  large  heaps,  and  place,  either  beneath 
the  overhanging  rocks,  or  between  the  chasms,  or  round  the  trunks 
of  trees,  in  conical  heaps,  of  various  sizes,  according  to  the  number 
of  the  society  that  makes  them.  They  are  usually  about  three  feet 
high.  Being  covered  in  winter  by  snow,  the  animals  form  a  trodden 
path  from  their  holes  to  them.  '  They  select  the  best  of  vegetables, 
and  crop  them  when  in  the  fullest  vigour,  which  they  make  into  the 
best  and  greenest  hay,  by  the  judicious  manner  in  which  they  dry 
it.  These  ricks  are  the  origin  of  fertility  among  the  rocks  ;  for  the 
relics,  mixed  with  the  animals'  soil,  rot  in  the  barren  chasms,  and 
create  a  soil  productive  of  vegetables.'  Penn.  A.  Zool. 
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and  provident  Squirrels  ;2  in  the  ingenious  Beaver  ;3    LE*™R 
and  by  many  of  the  Glires  genus.4  N — v — ' 

The  tuition  which  Quadrupeds  are  capable  of  re- 
ceiving, discovers  a  lower  degree  of  that  improveabi- 
lity  which  distinguishes  our  superior  race,  which,  as 
far  as  it  extends,  resembles  ours,  altho  at  the  same 
time  it  marks  its  specific  difference  by  its  unvarying 
limitation.  Apes  have  often  amused  their  possessors 
by  their  imitative  faculty.5  Cats  display  this  teach- 

2  The  common  Squirrel  makes  a  nest  of  moss  and  dried  leaves  at 
the  forks  of  a  tree's  branches,  with  two  holes  at  opposite  sides,  and 
as  the  wind  varies,  shuts  the  hole  towards  it.    It  lays  up  magazines 
of  nuts,  acorns,  fruit  and  berries,  for  winter.    Kerr.  Linn.  p.  256. 
It  places  these  in  the  hollows  of  the  tree,  never  touching  them  till 
wanted.    The  larger  American  Squirrel  puts  its  store  under  ground. 
258. . .  .The  Ground  species  in  Canada  never  willingly  ascend  trees, 
but  makes  its  burrows  under  the  earth,  with  long  branched  galleries 
leading  to  several  apartments,  in  which  it  deposits  maize,  acorns, 
nuts  and  chesnuts,  all  in  separate  chambers,  for  its  winter  food. 
Pennant. 

3  The  Beavers  build  their  houses  together,  like  small  villages. 
Each  cabin  has   in    its    neighbourhood  a  magazine    of  bark  and 
boughs  of  trees  for  winter  provision,  kept  constantly  under  water. 
K.  Linn.  223. 

4  Thus  the  Field  Mouse  collects  large  stores  of  grain,  nuts,  acorns 
and  beech  mast,  in  its  places  under  ground.    The  Hogs,  by  their  ex- 
quisite smell,  are  often  led  to  their  hoards,  and  dig  them  up.    Kerr's 
Linn.  230.    The  Siberian  Mouse  makes  similar  collections  of  garlic 
roots,  which  it  is  fond  of.  236.  The  Economic  Mouse  in  Kamschatka 
forms  magazines  of  bulbous  roots  under  the  turf,  which  it  lays  out 
to  dry  on  sunny  days,  and  never  touches  but  in  winter.  238.     The 
German  Hamster  makes  large  chambers  for  grain,  beans,  peas  and 
linseed,  each  in  a  separate  cell,  sometimes  a  hundred  pounds  weight 
in  the  whole.  243.     The  Dormice  and  Brown  Rat  have  the  same 
habit.  220.    The  Jerboa  also  collects  the  purest  herbs  in  her  sub- 
terraneous burrows.      The    Casan   Marmot   likewise.    252.      The 
Zemni,  or  Podolian  one,  which  pervades  Asia  also.     '  Each  indi- 
vidual has  its  separate  burrow,  in  which,  for  provision  in  the  begin- 
ning and  end  of  winter  (for  in  the  middle  its  lies  torpid)  it  lays  up 
magazines  of  grain,  tender  vegetables,  and    berries;    sometimes 
adding  mice  and  small  birds/    K.  Linn.  253. 

3  Blumenbach's  Ape,  which  he  kept  above  a  year,  would  manage 

the 
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LETTER  ability.6  Pigs  have  also  repeatedly  shown  that  they 
can  learn  to  do  things  not  natural  to  them.7  A  Sow 
has  been  trained  to  the  services  of  a  Pointer.8 

the  wood  for  his  stove,  and  put  it  in  with  as  much  judgment  and 
economy  as  a  cook  maid.  He  was  often  at  the  college,  and  used  to 
examine  the  pupils'  specimens  with  amusing  imitation  and  grimace. 
One  day  he  found  a  work  on  Insects  on  the  table,  which  he  studied 
with  great  gravity ;  but  a  person  entering  the  room  an  hour  after- 
wards, found  that  the  Ape  had,  with  great  dexterity,  pinched  out 
all  the  Beetles  of  the  large  plates,  and  eaten  them,  mistaking  the 
pictures  for  real  insects.  This  was  an  unlucky,  but  not  a  foolish 
action. 

Vosmaer's  Oran  Otan  was  taught  to  eat  with  a  spoon  and  fork* 
and  picked  out  his  strawberries  one  by  one  from  a  plate.  Getting 
loose  one  day,  it  uncorked  a  bottle  of  Malaga  wine,  drank  it  off, 
and  put  the  bottle  in  its  place.  Seeing  others  open  its  chain  padlock 
with  a  key,  it  put  a  bit  of  stick  into  the  key-hole,  and  turned  it 
about  in  all  directions  to  unlock  it  itself. .  . .  .Buffon  describes  one 
that  he  had  seen,  sit  down  at  table,  unfold  his  napkin,  wipe  his  lips, 
use  his  fork,  pour  liquor  into  a  glass,  and  make  it  touch  that  of  the 
person  who  drank  with  him.  At  tea,  it  brought  a  cup  and  saucer, 
placed  them  on  the  table,  put  in  sugar,  and  poured  out  the  tea.  But 
in  the  woods  this  animal  sits  by  the  fire  the  Negroes  leave,  till  it 
burns  out,  without  adding  to  it  fresh  fuel. .  .  .Dampier  mentions 
the  Striated  Monkeys  to  take  up  Oysters  from  the  beach,  place 
them  on  a  stone,  and  beat  them  with  another  till  they  get  at  the  fish- 
. .  .Gamelli  Careri  describes  others  to  watch  the  Oysters  that  open, 
and  then  to  put  a  stone  within  them,  to  hinder  them  closing  on  their 
paws  as  they  pull  them  out. 

8  In  1828,  a  Cat  from  Tuscany  was  exhibited  in  London,  that  had 
been  trained  to  beat  a  drum,  strike  on  an  anvil,  draw  water  from  a 
well,  ring  bells,  and  roast  coffee. 

7  I  saw  a  large  pig  at  Ross,  which  could  pick  out  from  an  alphabet 
on  the  ground,  on  being  ordered,  and  without  mistake,  the  letters 
that  were  wanted  for  the  name  of  any  persons  present ;  and  also 
the  figures  for  the  hour.     The  watch  was  placed  to  its  eye,  but  the 
secret  directing  signs  must  have  been  previously  established  between 
it  and  its  master.     It  went  round  a  paper  dial  on  the  floor,  and 
placed  its  snout  first  on  the  hour,  and  then,  in  another  circuit,  on 
the  minutes.     There  was  no  visible  concert,  that  I  could  trace,  so 
that  the  assisting  tokens  were  the  more  intellectual.     The  owner 
mentioned,  that  being  more  dull  at  learning  than  some,  it  had  taken 
him  three  months  close  labour  to  teach  him. 

8  A  black  Sow  was  taught  to  find  Game,  and  to  back  and  stand 
nearly  as  well  as  a  Pointer.  When  very  young,  she  became  attached 

to 
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The  Quadruped  Animals,  of  their  own  will  and    LETTER 

"V  TAT" 

nature,  and  from  inborn  instincts,  do  actions  which 
require  knowlege,  reasoning,  and  judgment  in  man- 
kind. Reindeers  follow  and  obey  leaders  of  their 
own  species.9  Elephants  also  make  their  journies  on 
this  plan,  when  they  deem  it  necessary.10  Baboons 
have  been  found  to  make  defensive  arrangements,  like 
military  tactics.11  Mules  and  Cats  make  signals  to 
have  a  door  opened.12  Bisons  place  themselves  in  the 

to  some  Pointer  puppies,  and  the  Keeper  resolved  to  try  her.  He 
gave  her  some  pudding  of  barley  meal  as  her  reward,  and  threw 
stones  at  her  when  she  did  wrong.  By  this  mode,  he  soon  taught 
her  what  he  wished.  As  soon  as  the  game  she  pointed  rose,  she  al- 
ways returned  to  him  for  her  reward.  Bing.  An.  Biog.  v.  2.  p.  148. 

9  Mr.  Bullock  brought  a  herd  of  twelve  Reindeer  from  Norway. 
They  seemed  to  be  completely  under  the  command  of  a  leader  or 
captain,  who  not  only  headed  their  march,  but  appeared  on  every 
difficulty  to  give  orders  that  were  obeyed.  . .  .The  Mongolian  Ante- 
lopes run  in  a  regular  file,  led  by  an  old  one.     K.  Linn.  311. 

10  The  Elephants  are  seldom  seen  alone.  They  generally  move  iw 
bodies.     In  dangerous  marches,  the  oldest  are  the  foremost,  the 
young  and  feeble   in  the  middle,  and  the  next  in  age  bring  up   the 

rear.     Bingl.  p.  130 The  Hottentots  told  Mr.  Pringle  that  in 

the  dense  thorny  forests,  the  great  bull  Elephants  always  march  in 
the  van,  bursting  thro  the  jungle,  treading  down  the  thorny  brush- 
wood, and  breaking  off  with  their  trunks  the  larger  branches  that 
obstruct  the  passage,  while  the  females  and  younger  part  follow  them 
in  single  file.    Menag.  v.7.  p.  36. 

11  A  Cape  Baboon  having  taken  off  some  clothes  from  the  bar- 
racks, Lieut.  Shipp  formed  a  party  to  recover  them.    '  With  20  men, 
I  made  a  circuit  to  cut  them  off  from  the  caverns  to  which  they  al- 
ways fled  for  shelter.    They  observed  my  movements,  and  detaching 
about  50  to  guard  the  entrance,  the  others  kept  their  post.     We 
could  see  them  collecting  large  stones  and  other  missiles.     One  old 
grey-headed  one,  who  had  often  paid  us  a  visit  at  our  barracks,  was 
seen  distributing  his  orders  as  if  a  General.     We  rushed  on  to  the 
attack,  when,  on  a  scream  from  him,  they  rolled  down  enormous 
stones  upon  us,  so  that  we  were  forced   to  give  up  the  contest.' 
Shipp's  Mem.  vol.  1.  p.  86. 

12  As  our  Cat,  when  she  wanted  to  be  let  into  the  room,  always 
rose  up  and  shook  the  handle   of  the  door  outside,  till  she  was 
admitted,  which  she  had  taught  herself  to  do  from  seeing  that  we 

opened 
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LETTER  best  position  for  repelling  an  enemy.13  The  Black 
Bear's  mode  of  fishing  is  as  dexterous  as  any  school- 
boy's could  be,  but  more  patient  than  he  would  be.14 
Even  the  selfish  depredation  of  the  Monkey,  too 
craving  of  others  food  to  be  sufficiently  careful  of  his 
own,  was  an  intellectual  action.15  All  these  display 
what  many  human  beings  would  do  in  the  same  cir- 
cumstances, and  for  the  same  ends. 

Deliberating,  judging,  and  persevering  mind,  with 
real  building  skill,  appears  as  much  in  the  Beaver's 
construction  of  his  cabin,  as  in  any  human  fabrica- 
tion of  a  cottage.16  The  curiosity  of  a  petted  Weasel 

opened  it  by  that  to  let  ourselves  out  and  in  ;  I  can  believe  the  ac- 
count in  a  Dublin  paper,  that  a  Mule  which  had  strayed,  was  found 
the  next  day  at  the  gate,  pulling  the  knob  of  the  bell-handle  vio- 
lently, till  he  was  let  in.  On  the  three  preceding  days,  he  had  seen 
his  driver  in  the  market  cart  ring  it  for  admission. 

13  *  When  Bisons  scent  the  approach  of  a  drove  of  Wolves,  the 
herd  throws  itself  into  the  form  of  a  circle,  placing  the  weakest  in 
the  middle  and  the  strongest  outside,  and  thus  present  an  impene- 
trable forest  of  horns.'    Bingley,  vol.  2.  p.  116. 

14  *  Sitting  on  his   hind  paws,  at  the  bank  of  a  river  or  lake,  he 
continues  so  motionless,  that  he  might  be  mistaken  for  the  burnt 
trunk  of  a  tree.     He  has  sometimes  deceived  even   the  practised 
eye  of  an  Indian.     With  his  right  paw  he  seizes  with  incredible 
celerity,  the  fish  which  pass  below  him.     What  he  does  not  eat,  he 
conceals,  to  take  it  during  the  remainder  of  the  day.     He  seems  to 
know  that  morning  and  evening  are  the  only  times  for  fishing.' 
Bettrami's  Pilgrimage. 

15  The  Monkeys  in  Exeter  'Change  were  confined  in  a  line  of 
narrow  cages,  each  of  which  had  a  pan  in  the  centre  of  its  front,  for 
its  food.     But  when  they  were  all  supplied,  scarcely  any  ate  out  of 
its  own  pan,  but  thrust  its  arm  thro  the  bars,  to  rob  its  left  or  right 
hand  neighbour,  tho  its  own  pan  was  exposed  to  similar  depredation. 

16  Captain  Franklin  confirms  the  usual  account  of  the  Beaver  ; 
*  They  have  often  been  seen  in  the  act  of  constructing  their  houses 
in  the  moonlight  nights ;  and  the  observers  agree  that  the  stones, 
wood  or  other  materials  are   carried  in   their  teeth,  and  generally 
leaning  against  their  shoulder.     When  they  have  placed  it  to  their 
mind,  they  turn  round,  and  give  it  a  smart  blow  with  their  flat  tail. 
They  keep  their  provision  of  wood  under  water,  in  front  of  the 

house 
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resembled  the  same  quality  in  its  mistress.17  If  it  be  LETTER 
foreseeing  caution  in  a  military  officer  to  place  sen- 
tinels to  watch  and  give  alarm  on  danger,  is  it  any 
other  quality  in  animals  who  use  the  same  precaution? 
Marmots  do  this.18  So  do  the  Baboons  and  Monkeys 
of  Africa.19  The  Wild  Asses  likewise,  and  many 

house/   Journ.  to  Polar  Sea,  p.  91 '  When  a  branch  of  a  tree 

cut  is  too  strong  for  one  only  to  transport,  several  join  in  the  work. 
They  often  pass  several  nights  to  bring  down  a  willow  from  12  to 

20  inches  diameter/ For  the  last  century,  a  colony  of  Beavers 

has  been  established  on  a  little  river  which  runs  into  the  Elbe,  the 
Nuthe  near  Barby,  whose  habits  M.  Meyermek  describes.  They 
constructed  a  dyke  for  their  residence,  with  trees,  which  they  placed 
in  the  stream,  filling  up  the  interstices  with  earth  and  rushes  till  it 
rose  a  foot  above  the  water.  M.  Meyermek  several  times  destroyed 
it,  but  they  always  rebuilt  it  during  the  ensuing  night.  Bull.  Un. 

1829,  p.  108 '  The  insides  of  their  houses  are  neatly  plastered 

with  mortar,  spread  and  beaten  firmly  with  their  tails;  and  each 
individual  forms  its  bed  of  moss,  or  of  the  tender  twigs  of  box  or 
fir/  Kerr's  Linn.  223. 

"  Madlle  de  Laistre  described  her  Weasel  to  BufFon:  <  It  plays 
with  my  fingers  like  a  little  Kitten,  jumps  on  my  head  and  neck, 
and  if  I  present  my  hands  at  the  distance  of  three  feet,  it  jumps  into 
them  without  ever  missing.  It  distinguishes  my  voice  amid  twenty 
people,  and  springs  over  every  body  to  come  to  me.  But  it  is  im- 
possible to  open  a  drawer  or  a  box,  or  even  to  look  at  a  paper,  but 
he  will  examine  it  also.  If  I  take  a  paper  or  a  book,  and  look  at- 
tentively at  it,  he  runs  immediately  upon  my  hand,  and  surveys, 
with  an  inquisitive  air,  whatever  I  happen  to  hold/ 

18  The  Bobac,  or  Polish  Marmot,  which  inhabits  the  dry  and 
sunny  places  of  the  mountains,  from  the  Borysthenes  to  China,  '  go 
about  in  search  of  food  in  the  morning  and  middle  of  the  day, 
placing  a  sentinel  to  give  warning  of  approaching  danger/    Kerr's 
Linn.  251. . .  .  The  Mountain  Marmots  have  this  precaution :  '  One 
stands  sentinel  upon  a  rock,  while  the  others  gambol  on  the  grass, 
or  cut  it  in  order  to  make  hay.     If  the  sentinel  perceives  a  man,  an 
eagle,  or  a  dog,  he  alarms  his  companions  by  a  loud  whistle,  and 
is  himself  the  last  to  enter  their  hole/    Beaupl.  Ukraine. 

19  The  Ursine  Cape  Baboons  descend  from  the  mountains  into 
the  plains  to  pillage  gardens,  and   then  place  sentinels  to  guard 

against  surprise.    Kerr's  Linn.  64 The  Chinese  Monkeys  place 

a   sentinel  on  some  adjacent  tree,  while  they  plunder  the  sugar 
canes.     He   screams  if  a  person  is  approaching  ;  and  then,  each 

D  D  grasping 
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LETTER    other  classes.20  If  the  assembling  in  societies  occurs 


among  mankind  from  a  sense  of  mutual  wants,  safety, 
and  benefit,  and  from  sympathies  that  we  term  moral, 
must  there  not  be  some  feelings  or  notions  analo- 
gous to  these  in  those  species  of  Quadrupeds  who 
voluntarily  associate  together?21  The  social  Mouse  is 
a  pleasing  instance  of  these  sensibilities  ;  these  pair, 
form  families,  and  live  together  as  neighbours.22  The 

grasping  as  many  canes  as  he  can  in  his  right  arm,  runs  off  on  his 
three  legs.  Bing.  v.  2.  p.  80.  The  Four -tinge  red  Monkeys  also 
plunder  together,  and  place  a  sentinel.  The  Pigmy  Apes  likewise. 

20  The  Wild  Asses  live  in  herds,  each  consisting  of  a  chief  and 
several  mares  and  colts,  to  the  number  of  twenty  sometimes.     They 
are  very  timid,  and  provident  against  danger.    A  male  takes  on  him 
the  care  of  the  herd,  and  is  always  on  the  watch.     If  they  observe 
a  hunter,  the  sentinel  takes  a  great  circuit,  and  goes  round  and  round 
him,  as  if  discovering  something  to  be  apprehended.    As  soon  as  he 
is  satisfied  of  this,  he  rejoins  the  herd,  and  all  set  off  with  precipi- 
tation.    Bing.  An.  Biog.  v.  2.  p.  131. 

21  The  Llamas,  among  their  native  mountains,  associate  in  large 
herds  in  the  highest  parts.     While  the  rest  feed,  one  watches  as  a 
sentinel.   When  he  hears  any  intruder  approach,  he  gives  a  kind  of 
neigh,  and  the  herd  run  off.     After  galloping  to  a  considerable  dis- 
tance, they  stop,  turn  round,  gaze  at  their  pursuers  until  these  come 
near,  and  then  again  set  off.     Bingl.  v.  2.  p.  68.  .  .  .The  Siberian 
Horses  likewise  plant  sentinels.  Ib.  124.  .  .  .The  Scythian  Antelopes 
seldom  all  rest  together.     Some    are   generally  stationed   on   the 
watch  ;  and  when  these  are  tired,  thay  give  a  kind  of  notice  to  such 
as  have  taken  their  rest,  who  then  rise  and  release  the  sentinels. 
Ib.  96.  .  .  .The  Sheep  on  the  Welsh  mountains  graze  in  parties  of 
about  a  dozen.  One  of  these  is  stationed  at  a  distance,  to  give  notice 
of  danger.     If  this  sees  any  one  advancing,  it  looks  at  him  till  he 
comes  within  80  or  100  yards;  and  if  he  still  approaches,  it  alarms 
its  comrades  by  a  loud  hip  or  whistle,  two  or  three  times  repeated, 
and  all  scour  off  to  the  steepest  parts/  Ib.  134. 

22  *  This  species  lives  in  families  consisting  of  two  parents  with 
their  young  ones,  and  of  these  families  vast  numbers  reside  together ; 
the  whole  country  being  covered  with  little  hills  of  earth  thrown  out 
of  their  burrows/   Kerr's  Linn.  239.  .  .  .The  Great  Bat,  Vampyrus 
Subniger,  *  lives  in  societies  of  more  than  400,  in  the  hollow  trunks 
of  large  decaying'  trees/  Ib.  91.  ..  .The  Ring-tail  Macauco,  Lemur 
Cotta,    are    in  considerable   societies.     Penn.  Quad,  No.  131. ... 
Most  of  the  Pecora  and  Glires  genera,  and  some  of  the  Belluas, 

associate 
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Beavers  unite,  from  a  distance,  into  societies,  for  the    LETTER 
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express  purpose  of  building  their  habitations  in  vici-  » — v_l> 
nity  to  each  other,  and  co-operate  in  their  labour,  like 
Dido's  followers  in  the  Virgilian  picture  of  their 
founding  Carthage,  or  like  emigrants  into  the  wilds  of 
America  to  build  their  log-houses  and  forest  towns.23 
The  Marmots  as  assiduously  join  their  skill  and  in- 
dustry together,  to  form  their  social  rooms,  as  any 
body  of  bricklayers  and  carpenters  to  raise  the  edi- 
fices they  construct.24  Several  other  species  of  animals 
also  shape  their  habitations  by  concurring  labour. 

associate  in  flocks  or  herds,  seek  each  other's  society,  and  have  a 
visible  pleasure  in  being  together,  even  different  species.  I  have 
been  often  amused  with  seeing  Horses  and  Cows,  of  different  fields 
and  owners,  mutually  approach  hedges  and  gates  to  each  other; 
remaining  for  some  time  looking  at  and  at  times  licking  each  other. 

23  The  Beavers  of  North  America  '  associate  together  for  carry- 
ing on  their  wonderful  operations,  in  which  they  surpass  the  inge- 
nuity of  all  other  quadrupeds.    They  begin  to  assemble  in  June  and 
July,  from  all  quarters,  till  they  form  a  troop  of  200  or  300  near 
some  river  or  brook.     Here  they  make  an  embankment ;  cut  the 
smaller  trees  into  proper  lengths  for  staves ;  fix  these  like  piles, 
interweave  them  with  smaller  branches,  beat  earth  into  a  kind  of 
mortar  with  their  feet  and  tails,  ram  it  into  all  the  vacancies,  till 
they  have  made  a  solid  dyke  10  or  12  feet  thick  at  the  base,  sloping 
to  3  at  the  top,  with  shallow  gaps  to  let  the  water  escape.    Near  this 
they  build  their  cabins  on  piles,  and  wattle  them  with  branches,  and 
with  two  doors,  one  to  go  into  the  water,  the  other  on  land.    These 
have  sometimes  3  or  4  stories,  holding  from  18  to  30  Beavers,  and 
each  village  or  community  has    from    10    to    20   cabins/     Kerr's 
Linn.  223. 

24  '  The  Alpine  Marmots  live  together  in  societies  of  5,  9,  12, 
or  14.'  Kerr's  Linn.  p.  249.     '  They  lodge  together  in  subterraneous 
apartments,  and   their  labour  in  collecting  materials  for  these  is 
carried  on  in  common.    Some  cut  the  finest  herbage,  and  others  col- 
lect it.     To  transport  this,  one  lies  down  on  its  back,  and  allows 
himself  to  be  loaded,  and  extends  his  limbs  for  that  purpose.    Others 
trail  him,  thus  laden,  by  his  tail  to  the  place/    '  I  have  often/  adds 
M.  Beaupland,  '  seen  them  practise  this  mode  of  conveyance,  and 
watched  them  for  several  days/  Beaupl. Ukraine.  Church.  Voy.  v.  1. 
Bingley,  v.2.  p.  32. 

D  D  2 
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LETTER  All  the  instances  which  occur,  in  these  classes  of 
*• — v — '  beings,  of  co-operating  action  for  some  common  end, 
show  the  intention  and  the  desire  to  unite  their  efforts 
for  that  purpose,  and,  therefore,  a  mind,  or  a  mean- 
ing and  thinking  power,  that  designs,  perceives,  com- 
prehends, wills  and  operates  to  produce  it.25  Indi- 
vidual instances  of  what  in  human  beings  we  should 
call  contriving  mind,  have  been  remarked  in  animals. 
The  Squirrels'  mode  of  passing  a  river,  by  a  boat, 
or  raft,  of  their  own  making,'26- — the  Jerboa's  provi- 

25  Thus  the  Four-fingered  Monkeys,  to  pass  from  one  lofty  tree 
to  another  which  is  too  far  off  for  a  leap,  will  form  a  kind  of  chain 
by  linking  to  each  other  with  their  tails;  and  then,  hanging  down 
and  swinging  together  with  increasing  momentum  and  sweep,  till 
the  lowest  catches  hold  of  the  lower  branches  of  the  desired  tree. 
As  he  fastens  and  ascends,  he  pulls  the  others  up,  each  in  succes- 
sion doing  the  same.  Ulloa,  Voy.  South  America;  Bingl.  1.  p.  86. 
....  Both  Wolves  and  Foxes  act  with  great  co-operation ;  the  former 
in  their  attacks,  the  latter  in  their  depredations.  .  .  .  Elephants  also 
concur  in  making  great  efforts  to  raise  a  companion  out  of  a  pit  or 
trench.  Mr.  Pringle  mentions  an  instance  in  which  a  troop  em- 
ployed themselves  part  of  a  night  to  deliver  one  who  had  fallen 
into  a  water  ditch,  and  succeeded.  Menag.  v.  7.  p.  100. ...  It  is  by 
the  co-operation  of  the  tamed,  that  the  wild  ones  are  often  taken. 
....  A  Rat  was  seen  at  Oswestry,  in  1828,  to  be  leading  a  blind  one 
to  a  stream  of  water,  several  yards  off  the  building  they  frequented, 
by  a  piece  of  straw  which  he  had  put  into  his  companion's  mouth 
and  pulled  by  his  own.  Shrewsb.  Chron. 

*  When  the  migrating  Squirrels  come  to  a  lake  or  river,  they 
draw  a  piece  of  pine  or  birch  bark  to  the  edge  of  the  water,  mount 
on  it,  and  abandon  themselves  to  the  waves,  raising  their  tails  to 
catch  the  wind.  If  this  should  blow  too  strong,  they  are  over- 
turned. The  Laplanders  eagerly  collect  those  who  are  thus 
drowned.  Bing.  An.  Biog.  v.  2.  p.  39.  Mr.  Flint  says  of  those  in 
the  Missisippi  Valley, '  We  can  bear  ocular  testimony  that  they  cross 
rivers ;  at  some  times  swimming,  at  other  times  on  a  chip  or  piece 
of  bark,  raising  and  spreading  their  tails  by  way  of  sail.  It  often 
happens  to  these,  as  to  other  inexperienced  navigators,  that  they 
spread  too  much  canvas,  and  are  overset  and  drowned.  In  1811, 
they  emigrated  from  the  north  to  the  south  by  thousands,  and  with 
a  front  of  some  regularity.  Great  numbers  were  drowned  in 
attempting  to  cross  the  Ohio.'  Flint's  Geog.  Miss.  p.  68. 
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sion  for  his  escape  if  attacked  in  his  retreat,27 — the  LETTER 
Opossum's  mode  of  obtaining  crabs  which  his  paws 
cannot  reach,38 — the  Monkey's  use  of  his  tail  as  a 
hand  or  finger,29- — the  Peruvian  Hare's  two  cham- 
bers for  distinct  uses,30 — the  Otter's  providing  against 
the  rise  of  the  tide  or  river,31 — the  Honey  Weasel's 
averting  the  glare  of  the  Sun,32 — the  Monkey's  imi- 

27  The  Jerboa  forms  burrows  under  ground,  of  several  yards  long, 
in  a  winding  direction,  leading  to  a  large  chamber  about  half  a 
yard  below  the  surface.  From  this  a  second  passage  is  dug  to  within 
a  very  little  way  of  the  surface,  by  which  they  can  escape  when  threa- 
tened with  danger.  Kerr'sLinn.  p.  273. 

23  The  Cayenne  Opossum  lives  chiefly  on  Crabs.  When  it  can- 
not reach  them  in  their  holes  with  its  paws,  it  introduces  its  long 
prehensile  tail  to  hook  them  out.  Kerr's  Linn.  195. 

29  The  Four-fingered  Monkeys  are  peculiarly  dexterous  in  the 
use  of  their  tail.     They  can  pick  up  with  it  objects  so  small  as  bits 
of  wood  or  straw.     M.  Audebert  noticed  two  of  their  actions  with  it. 
Coiling  it  round  one  of  the  branches  of  a  tree,  at  Paris,  one  swung 
himself  a  few  times  backwards  and  forwards  ;  and  then,  with  this 
acquired  momentum,  darted  into  the  next  adjacent  tree.    With  his 
tail  he  carried  hay  to  make  his  bed,  and  spread  it  about  with  as 
much  ease.     Audebert,  Hist,  des  Singes.  Bingl.  1.  p.  87. 

30  The  Peruvian  Hare  digs  holes  under  ground  ;  and  forms  two 
contiguous  chambers  there.  In  one  of  these  it  sleeps  (its  bed-room  ;) 
in  the  other,  which  is  lower  (its  parlour)  it  eats  its  provisions,  which 
it  collects  in  the  night  time.     Kerr's  Linn.  277. 

31  '  The  habitation  of  an  Otter  is  almost  always  made  in  the  bank 
of  a  river  or  brook,  near  which  is  a  plentiful  supply  of  food.     In 
forming  his  habitation,  he  exhibits  great  sagacity.     He   burrows 
under  ground  in  the  bank,  always  making  the  entrance  of  his  hole 
under  the  water.  He  works  upwards,  and  before  he  reaches  the  top, 
he  provides  several  holts  or  lodges,  that,  in  case  of  high  floods,  he 
may  have  a  retreat.    He  then  makes  a  minute  orifice  for  the  admis- 
sion of  air ;  and  contrives  to  place  this  little  air-hole  in  the  midst 
of  some  thick  bush,  the  more  effectually  to  conceal  his  retreat/ 
Bingley,  v.  1.  p.  267. 

32  '  Towards  sunset,  he  issues  from  his  hole.     Near  this,  he  sits 
upright,  and  holds  one  of  his  paws  before  his  eyes,  in  order  to 
modify  the  rays  of  the  Sun,  and  to  procure  a  distinct  view  of  the 
Bees  he  is  looking  for/  When  he  sees  any  Bees  fly,  he  knows  that 
they  are  going  home,  arid  takes  care  to  keep  in  the  same  direc- 
tion, in  order  to  find  them.  *  He  has,  besides,  the  sagacity  to  follow 
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» — v-^— '  length  of  a  degree  in  Peru,33 — the  Indian  Monkey's 
resolute  mode  of  self  defence,34 — the  Bear  himself 
finding  out  the  plant  that  will  heal  his  wound,  and 
making  and  applying  a  plaster  from  it,35 — the  Wolf's 
cautious  reasoning  amid  his  hunger  and  voracity,36 
are  instances  of  this  sort.  The  Wolf,  with  artful 
judgment,  will  take  the  babe  from  the  mother's  bed 
so  gently  as  not  to  disturb  her.37  They  also  reso- 


the  Cuculus  Indicator,  a  little  bird,  which,  with  an  alluring  note, 
guides  him  to  the  Bees'  nest.'  Bingl.  1.  p.  252. 

33  When  Messrs.  Condamine  and  Bouger  were  in  this  service, 
some  large  Monkeys  were  admitted  into  their  rooms,  during  the 
time  that  they  were  making  their  observations  in  the  mountains. 
These  animals,  of  their  own  accord,  went  thro  a  series  of  imitations 
of  their  actions.     They  planted  the  signals,  ran  to  the  pendulum, 
and  then  to  the  table,  as  if  to  commit  their  remarks  to  paper.  They 
occasionally  pointed  the  telescope  to  the  skies,  as  if  to  survey  the 
planets  or  stars.  Ib.  94.  This  was  mere  imitation  without  knowlege ; 
but  it  showed  attention,  memory,  dexterity,  and  the  intention  and 
desire  to  do  as  the  Astronomers  did. 

34  Monkeys  exclude  from  their  homes  those  of  a  different  herd. 
A  large  Monkey  stole  into  the  retreat  of  others  at  the  Pagodas  of 
Cherinam.    The  males  united  to  attack  him.    Seeing  his  danger,  he 
ran  to  the  top  of  a  pyramid  eleven  stories  high.  The  others  followed. 
He  placed  himself  firmly  in  a  small  round  dome  ;  and  being  supe- 
rior in  strength  to  any  one,  he  seized  them  as  they  came  up,  and 
hurled  them  down  to  the  bottom.    The  fate  of  three  or  four  thus 
destroyed,  made  the  others  retreat ;  and  as  soon  as  evening  gave 
safety  to  his  movement,  he  withdrew  to  another  place.    Bingl.  An. 
Biog.  v.  1.  p.  92. 

35  When  a  Bear  is  wounded  by  a  ball,  he  gathers  leaves  and  fills 
up  the  wound  with  them.  The  Kamtschadales  state  that  they  derive 
their  medical  knowlege  from  observing  what  herbs  the  Bears  apply 
to  their  wounds,  and  what  method  they  pursue  for  recovery  when 
languid  and  disordered.    Ib.  275. 

36  He  is  very  mistrustful  of  snares,  and  '  if  he  find  a  Rein-deer 
tied  to  a  post  to  be  milked,  he  will  not  approach,  lest  the  animal 
should  be  placed  there  only  to  entrap  him ;  but  no  sooner  is  the 
Deer  set  at  liberty,  than  he  instantly  pursues  and  devours  it.'  p.  190. 

37  Mr,  Shepstone,  from  one  of  the  Wesleyan  Settlements  in  South 

Africa, 
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lately  co-operate  in  their  fatal  attacks.38  To  know  LETTER 
the  names  which  have  been  given  to  them  by  their 
owners,  and  to  come,  when  these  are  pronounced, 
to  those  who  so  call  them,  imply  in  animals  me- 
mory, a  connexion  of  sounds  with  ideas  and  actions, 
and  an  obeying  will.  Sheep  exhibit  this  remem- 
brance and  perception.39  So  the  Pig  race  and 

Africa,  has  recently  stated  the  marked  preference  there  of  the 
Wolves  for  human  flesh,  in  their  nightly  visits.  Calves,  and  a  fire, 
separate  the  parent  from  the  entrance ;  yet  *  the  practice  of  this 
animal  has  been,  in  every  instance,  to  pass  hy  the  Calves  in  the 
area,  and  even  the  fire,  and  to  take  the  children  from  the  mother's 
kaross  :  and  that,  in  such  a  gentle  and  cautious  manner,  that  the 
poor  parent  has  been  unconscious  of  her  loss,  until  the  cries  of  her 
little  one  have  reached  her  from  without,  a  prisoner,  in  the  jaws  of 
the  monster/  Miss.  Reg.  Dec.  1831,  p.  531. 

38  '  A  little  girl,  about  eight  years  of  age,  was  reclining  on  the 
ground  in  the  cool  of  the  day,  when  four  Wolves  rushed  upon  the 
place.     One    of  them  seized  her  by  the  head;  a  second  by  the 
shoulder  ;  and  the  other  two  by  the  thighs.     The  people  of  the 
Kraal  with  all  possible  speed  flew  to  her  help,  and  succeeded  in 
releasing  her/  Miss.  Reg.  530.  .  .  .  The  Missionary  states,  that  forty 
instances  of  their  attacks  on  mankind  had  occurred  within  a  few 
months ;  but  these  Wolves  might  urge  that  they  had  been  tempted 
by  man  into  this  appetite  for  human  flesh.     '  This  boldness  in  the 
Wolf,  and  his  passing  by  every  other  sort  of  prey  for  a  human 
body,  must  be  attributed  to  the  horrible  custom  of  leaving  the  dead 
unburied,  and  to  the  frequent  wars  in  this  part  of  Caffraria.     The 
late  Chaka  was  a  caterer  to  the  Wolfish  tribe/  Ib. 

39  Mr.  Hartley,  in  the  Isle  of  Egina,  narrates  that,  '  passing  by  a 
flock  of  sheep,  I  asked  the  shepherd  if  he  gave  names  to  his  Sheep, 
and  if  they  obeyed  him,  when  he   called  them  by  their  names. 
I  bade  him  call  one ;  he  did  so,  and  it  instantly  left  its  pasturage 
and  its  companions,  and  ran  up  to  him  with  signs  of  pleasure  and 
with  a  prompt  obedience  which  I  had  never  before  observed  in  any 

other  animal/  Miss.  Regist.  1830,  p.  223 'I  have  frequently 

witnessed,  in  Cumberland  and  other  mountainous  districts,  an  illus- 
tration of  the  parable,  that  the  Sheep  know  the  good  Shepherd's 
voice.     When  the  sun  is  about  to  set,  the  shepherd  boy  advances 
along  the  foot  of  a  chain  of  mountains ;  and  giving  a  signal,  by  a 
peculiar  call  or  whistle,  the  flocks,  which  were  scattered  like  spots 
of  snow  over  those  stupendous  heights,  begin  to  move  simulta- 
neously;    and  collecting,  as  they  pour  down  the   steep  descent, 

I)  D  4  approach 
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v— 1-^-1— '  already  alluded  to,  has  a  claim  to  be  called  an  intel- 
lectual sensibility.41  So  has  the  impression  which 
some  receive  from  the  menacing  features  of  the  human 
face.42  The  actions  of  the  Elephant  and  of  the  Dog, 
which  resemble  those  of  thinking  intellect,  are  very 
striking;  but  are  so  familiarly  known,  and  have 
been  so  often  described,  that  I  will  only  here  recom- 
mend you  to  recollect  them  as  very  instructive  tes- 
timonies of  the  nature  and  operations  of  the  Ani- 
mal mind.43  Even  the  Donkey  has  been  noticed  to 

approach  him  in  order,  without  leaving  behind  one  solitary  strag- 
gler/   Wilderspon's  Early  Discipline. 

40  D'Obsonville's  Ichneumon  would  come  when  called The 

Pig  described  by  Captain  Hall  as  petted  by  the  sailors,  and  named 
Jean,  would  come  to  those  who  called  her.     Hall  at  first  doubted  ; 
but  mentions,  that  going  on  deck, '  I  however  called  out  Jean  !  Jean  ! 
and  in  a  moment  the  delighted  Pig  came  prancing  along;'  and  so 
eagerly,  that  she  nearly  overthrew  an  officer  in  her  passage.  Frag. 

Voy.  2d  Ser I  saw  a  Goat  the  other  morning,  on  a  lad  calling 

out '  Will !'  the  name  it  was  used  to,  hasten  up  to  him  immediately, 
like  a  dog. 

41  See  before,  p.  382.     Dr.  T.  Shaw  mentions  the  Warrat,  an 
animal  of  the  Lizard  kind,  '  to  be  so  affected  with  music,  that  I  have 
seen  several  of  them  keep  exact  time  and  motion  with  the  Dervishes 
in  their  circulatory  dances ;  running  over  their  heads  and  arms  ; 
turning  when  they  turned,  and  stopping  when  they  stopped/  Shaw's 
Travels  in  Egypt,  p.  411. ...  Mr.  Greaves's  friend  had  several  black 
Lizards  at  Grand  Cairo.  *  These,  when  the  weather  was  hot,  would, 
upon  music,  come  out  and  run  upon  him.    Of  this  music,  they  love 
the  bag-pipe  best/  Greaves,  Obs.  Pyr.  v.  2.  p.  523. 

42  It  has  been  said  that  the  Elephant  and  Dog  are  the  only  ani- 
mals who  understand  looks,  and  that  the  Dog,  only,  dreams ;  but 
I   believe  that  Cats,  Horses  and  Cattle,  are    impressible   by  the 
countenance  that  threatens  them. 

43  The  Dog  mentioned  in  p.  385,  of  which  Leibnitz  was  '  un  temoin 
oculaire,'  was  at  Zeitz  in  Misnia.     A  young  child  had  heard  it  utter 
some  sounds,  which  he  thought  resembled  German,  and  this  idea  led 
him  to  teach  it  to  speak.     At  the  end  of  some  eight  years,  it  had 
learnt  about  30  words ;  some  of  which  were,  tea,  coffee,  chocolate, 
assembly.     It  spoke  only  by  echo,  that  is,  after  its  master  pro- 
nounced 


FROM  THE  CREATION  TO  THE  DELUGE.  400 

display  more  mind  than  we  usually  give  it  credit  LETTER 
for.44  The  Orang  Outangs,  likewise,  which  come 
nearest  to  us  in  form,  at  times  evince  some  faculties 
and  actions  so  analogous  to  our  own,  as  to  be  only 
distinguished  by  the  insurpassable  limitation  which 
appears  always  attached  to  them.45  But  all  the  Simia 

nounced  the  word.  It  seemed  to  repeat  only  by  compulsion,  and 
against  its  own  will,  tho  it  was  not  ill-treated.  Leib.  Lett,  to  Abb.  S. 
Pierre.  Op.  v.  2.  p.  180.  Dugald  Stew.  p.  225. 

44  The  Quarterly  Reviewer  of  Captain  Hall's  Voyages  said,' We 
all  talk  of  the  Ass  as  the  stupidest  of  the  browsers  of  the  field ;  yet 
if  any  one  shuts  up  a  Donkey  in  the  same  enclosure  with  half  a 
dozen  Horses  of  the  finest  blood,  and  the  party  escape,  it  is  infal- 
libly the  poor  Donkey  that  has  led  the  way.     It  is  he  alone  that 
penetrates  the  secret  of  the  bolt  and  latch.     Often  have  we  stood  at 
the  other  side  of  a  hedge,  contemplating  a  whole  troop  of  brood 
mares  and  their  offspring  patiently  waiting,  while  the  Donkey  was 
snuffing  over  a  piece  of  work  to  which  all  but  he  felt  themselves 
incompetent.'    Q.  Rev.  No.  93.  p.  166. 

45  The  Orang  Outang  of  Borneo  is  not  so  large  as  that  mentioned 
in  Abel's  Voyage  to  China Of  Mr.  Grant's  the  following  cir- 
cumstances have  been  noticed :  He  was  grave,  and  seemed  pensive 
and  melancholy  ;  but  he  was  curious,  and  attentive  to  remark  what 
passed.     His  actions  were  prompt.     He  could  arrange  very  well 
his  little  concerns  ;  but  he  shook  his  chain  as  if  vexed,  and  kept  in 
his  tub  like  a  Diogenes.    He  drank  willingly  milk,  with  a  little  tea, 
and  ate  bananas  with  pleasure.     He  learnt  to  hob  and  nob  with  a 
glass  of  wine.     He  was  mild,  and  rather  kind;  but  a  strange  face 
sometimes  frightened  him.     His  greatest  passion  was  curiosity  to 
examine  all  things.     He  touched  and   turned  them  about,  smelt 
them,  and  tried  them  with  his  teeth.     Sometimes  he  played  with 
some  objects,  and  sometimes  was  angry  with  them,  and  tore  or 
broke  them.  He  learnt  to  dance.  There  was  no  occasion  to  threaten 
him,  like  other  Apes,  with  a  stick  ;  but  he  showed  a  great  supe- 
riority of  intelligence  over  these.    We  could  not  avoid  seeing  a 
greater  capacity  for  instruction  in  him,  than  in  the  Baboons  and 
Apes.     When  a   Dog  came  near  him,  he  seemed  surprised  and 
alarmed,  but  showed  no  hostility  or  malignity  to  him,  as  Monkeys 
do,  who  will  leap  on  the  back  of  the  largest  Mastiffs.     When  some 
Hindoos  of  Bengal  came  in  his  sight,  his  gravity  changed  to  fan- 
tastic and  playful  motions.     After  a  woman  had  given  him  cold 
water  instead  of  tea  several  times,  he  showed  great  vexation  at  it, 
and  to  know  whether  it  was  so,  put  his  finger  in.     Observing  this, 

she 
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LETTER  tribes  are  confined  to  their  native  inferiority  to  us, 
and  to  their  discordancies  from  us,  inflexibly  and  un- 
alterably, in  their  minds  as  in  their  bodies.  No  time, 
and  no  arts,  and  no  habit,  can  convert  the  Baboon 
figure,  features  or  skin,  into  the  feminine  face  and 
form  which  we  love,  or  into  the  manly  presence  and 
body  we  admire ;  nor  his  imperfect  mind  into  our 
capacities  and  sensibilities.  What  they  are,  they  can 
only  be  for  all  succeeding  ages  in  which  they  may 
exist.  No  Brute  animals  of  any  kind,  in  any  chro- 
nology of  their  being,  have  been  found  to  possess 
the  expanding  and  unceasing  improveability  of  the 
human  Soul.  It  is  this  quality,  never  extinguished 
or  extinguishable,  tho  often  dormant,  which  pro- 
claims our  spirit  to  be  born  for  immortality  ;  as  the 
want  of  it  makes  it  probable  that  their  vital  princi- 
ple in  all  other  material  organizations,  at  least  in 
their  present  forms  and  phenomena,  is  not  intended 
to  be  perpetuated  hereafter.45 

she  gave  him  hot  water,  which  scalded  him  ;  after  that,  he  always 
put  in  a  spoon  or  piece  of  wood  first,  and  touched  the  spoon.  This 
action  was  very  like  human  reflection.  Monkeys  usually  show  some 
surprise  at  seeing  themselves  in  a  loohing-ylass ;  but  this  Orang 
Outang  surveyed  himself  in  it  with  curiosity,  and  tried  to  ascertain 
its  hardness  by  biting  it,  as  he  would  other  things.  He  was  called 
Maharajal,  and  listened  when  he  was  called.  Bull.  Univ.  1830, 
vol.  2.  p.  475. 

45  Mr.  Logan  has  briefly,  but  neatly,  sketched  the  real  character 
of  the  Animal  World.  *  There  are  many  qualities  which  we  share 
in  common  with  the  inferior  animals.  In  the  acuteness  of  the 
external  senses,  some  of  them  excel  our  species.  They  have  a  reason 
of  their  own.  They  make  approaches  to  human  intelligence,  and 
are  led  by  an  instinct  of  nature  to  associate  with  one  another.  They 
have  also  their  virtues  ;  and  exhibit  such  examples  of  affection,  of 
industry,  and  of  courage,  as  give  lessons  to  mankind.  But  in  all 
their  actions  they  discover  no  sense  of  Deity,  and  no  traces  of 

religion.'    Serm.  v.  1.  p.  3 The  philosophic  moralist,  Charrou, 

says  of  them  kindly,  and  not  untruly,  *  The  man  is  wise  who  con- 
siders 
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siders  them,  and  who  will  make  them  his  lesson  and  his  benefit.     In     LETTER 
doing  this,  he  will  form  himself  to  innocence,  simplicity,  liberty,         XIV. 
and  to  that  natural  mildness  which  shines  out  in  the  Brute  creation, 
but  which  is  altered  and  corrupted  in  us  by  our  artificial  inventions 
and  excesses,  which  spoil  what  we  have  beyond  them  in  our  mind 

and  judgment We  shall  often  be  instructed  by  their  activity 

and  industry There  is  always  some  intercourse  between  them 

and  us — some  relation  and  mutual  obligation.  We  belong,  both,  to 
the  same  Master.  They  are  of  the  same  family  as  ourselves,  and 
it  is  base  to  use  cruelty  to  them.  We  owe  justice  to  mankind,  and 
favor  and  benignity  to  all  other  creatures  who  are  capable  of  re- 
ceiving them/  La  Sagesse,  1.1.  p.  70. 

Dr.  Hartley  has  also  thus  benevolently  pleaded  in  their  behalf. 
'  These  creatures  resemble  us  greatly  in  the  make  of  the  body  in 
general,  and  in  that  of  the  particular  organs  of  circulation,  respi- 
ration, digestion,  &c.  ;  also  in  the  formation  of  their  intellects,  me- 
mories and  passions,  and  in  the  signs  of  distress,  fear,  pain  and 
death.  They  often  likewise  win  our  affections  by  the  marks  of  pe- 
culiar sagacity ;  by  their  instincts,  helplessness,  innocence,  nascent 
benevolence/  &c.  On  their  revival  in  another  life,  he  adds, 
1  The  future  existence  of  Brutes  cannot  be  disproved  by  any  argu- 
ment, as  far  as  yet  appears/  '  And  if  there  be  any  glimmering  of 
hope  of  an  hereafter  for  them  ;  if  they  should  prove  to  be  our 
brethren,  and  sisters,  in  the  higher  sense  ;  in  immortality,  as  well 
as  mortality  ;  in  the  permanent  principle  of  our  minds,  as  well  as 
in  the  frail  dust  of  our  bodies — this  would  have  a  tendency  to  in- 
crease our  tenderness  for  them/  Obs.  on  Man,  v.  2.  p.  231.  404. 
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LETTER    XV. 

THE  OVIPAROUS  AND  AMPHIBIOUS  QUADRUPEDS  —  THE 
TORTOISE,  CROCODILE,  AND  LIZARD  TRIBES A  GENE- 
RAL VIEW  OF  THEIR  NATURE,  QUALITIES,  AND  MENTAL 
PRINCIPLE. 

LETTER  THE  Class  of  Animals  which  is  very  peculiarly 
* — v-^— '  connected  with  those  relics  of  their  primeval  races 
which  our  rocks  and  subterraneous  strata  have  dis- 
closed, is  that  which  contains  the  Oviparous  Qua- 
drupeds— the  Tortoise,  Crocodile,  and  Lizard  tribes 
—and  those  without  tails.  These  spring  from  eggs, 
without  parental  brooding,  like  fish  and  insects  ;  and 
as  they  have  left  for  our  present  knowlege  of  their 
ancient  nature,  amid  the  destructions  they  under- 
went, some  important  fossil  remains  of  their  bones 
and  figure,  they  ought  not  to  be  omitted  in  our  gene- 
ral review  of  the  Orders  and  Economy  of  the  Pri- 
mitive Creation. 

The  Oviparous  Quadrupeds  present  to  us  material 
investments  of  the  animal  mind  and  living  principle, 
very  distinct  from  the  figures,  limbs  and  functions  of 
the  other  quadrupeds  and  kingdoms  of  nature,  yet 
associated  with  them  by  several  analogies.  They  have 
a  heart,  tho  it  has  only  one  ventricle.  They  have 
blood  ;  yet  it  is  not  the  red  warm  fluid,  but  a  cold 
and  pale  one.  They  breathe,  but  with  frequent  and 
long  suspensions,  which  no  land  or  air  animal  could 
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endure.1  They  have  the  same  senses,  but  in  feebler  LETTER 
action  and  sensitivity,  except  that  of  sight.2  Their 
brain  is  proportionally  smaller.  Their  muscular  mo- 
tion, in  some,  is  far  less  vigorous,  tho  active  in  others. 
They  require  less  food,  and  can  remain  a  long  time 
without  any.3  Their  manners  are  gentler  ;  they  ex- 
hibit no  ferocity,  and  appear  to  enjoy  a  much  longer 
and  more  tranquil  life.4  They  usually  inhabit  the  sea 
or  its  shores,  rivers  and  their  banks,  marshes,  pools, 
and  other  wet  and  moist  places.  They  live  or  herd 
together,  are  generally  inoffensive,  and  can  be  tamed, 
and  become  tractable  and  amusing.5  The  young 
never  know  their  mothers,  nor  receive  any  nourish- 

1  '  This  class  of  animals  is  distinguished  by  a  body  cold  and  gene- 
rally naked;  a  countenance  stern  and  expressive,  and  harsh  voice. 
All  have  cartilaginous  bones ;  slow  circulation ;  they  are  deficient 
in  diaphragm;   do  not  transpire;  are  tenacious  of  life/     T.  Linn, 
v.  1.  p.  638. 

2  *  The  class  of  Oviparous  Quadrupeds  are  possessed  of  an  equal 
number  of  senses  with   the  more  perfect  animals  ;    but  all  their 
senses,  except  that  of  sight,  are  so  weak,  in  comparison  with  the 
Viviparous  Quadrupeds,  that  they  must  receive  much  fewer  im- 
pressions thro  them, — must  communicate   seldomer  and  less  per- 
fectly with  external  objects,  and  be  less  strongly  and  frequently 
excited  to  internal  action  in  consequence  of  these/  Count  La  Cepede, 

v.  1.  p.  16.   Kerr's  Transl '  Exquisite  sight  and  hearing/ 

T.  Linn.  p.  638. 

3  *  They  are  able  to  remain  a  very  long  time  without  food.  Some 
instances  have  been  known  of  Tortoises  and  Crocodiles  living  a 
whole  year,  tho  deprived  of  all  sustenance/  La  Cep.  30.  ...  *  They 
can  live  a  long  time  without  food/     T.  Linn.  638. 

4  '  Most  of  the  Oviparous  Quadrupeds  are  long-lived.     We  are 
certain  that  the  large  Sea  Tortoises,  and  the  other  species,  live  to  a 
very  advanced  age/   p.  59 '  Perhaps  even  more  than  a  cen- 
tury/ p.  115 '  The  Mud  Tortoise  lives  at  least  80  years.     From 

this  great  length  of  life,  the  Japanese  adopt  the  Tortoise  as  an 
emblem  or  hieroglyphic  of  happiness/  p.  116. 

5  '  For  the  most  part  the  manners  of  the  Animals  of  this  class  are 
gentle,  and  their  characters  are  free  from  any  degree  of  ferocity/ 

La  Cep.  p.  48 '  Their  tempers  are  often  susceptible  of  being 

considerably  modified  by  culture/    Ib.  p.  58. 
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LETTER  ment  from  them.  Hence  they  are  what  they  uni- 
* — ^ — -»  formly  show  themselves  to  be,  from  the  impulses  of 
their  assumed  principle  of  life  and  provided  orga- 
nization; and  independent  of  all  tuition.6  LaCepede 
divides  them  into  three  general  classes,  which  he 
arranges  separately  into  such  divisions  as  their  dis- 
tinct kinds  seem  to  make  reasonable;7  and  these  are 
subdivided  into  their  respective  species.8  They  form 
the  Amphibia  of  Linnaeus,  who  distinguished  them 
into  two  Orders, — Reptiles  with  feet,  and  Serpents 
without ;  and  into  twelve  genera.9 

The  Creator  has  made  nothing  that  is  unuseful— 
nothing  so  insulated  as  to  have  no  relations  with  any 
thing  else — nothing  which  is  not  serviceable  or  in- 
strumental to  other  purposes  besides  its  own  existence 

6  '  They  have  no  enjoyment  of  parental  affection.     They  abandon 

their  eggs  immediately  after  they  are  laid/  La  C.  54 'Thus 

the  young  of  oviparous    Quadrupeds  receive  from   their   parents 
neither  nourishment,  care,   nor  education.     They  neither  see  nor 
hear  any  action  or  sound  to  imitate/  Ib.  57. 

7  He  classes  them  in  his  Supplement  to  Buffon,  into — I.  Tor- 
toises ;  n.  Lizards  ;  in.  Oviparous  Quadrupeds  without  tails :  which 
he  divides  thus — the  1  st  into  Sea  Tortoises,  Fresh  water,  and  Land 
ones;  the  2d  into  Crocodiles  and  Lizards  ;  the  3d  into  Frogs  and 
Toads.  La  Cep.  Ov.  Quad.  v.  1  &  2. 

8  He  made    6  species  of  Sea  Tortoises,  and  26  of  the  others  ; 
3  distinct  species  of  the  real  Crocodiles,  8  of  resembling  Lizards  ; 
14  other  species  of  Lizards  with  round  tails  ;  23    more  species  of 
the  kind  which  he  heads  with  the  Chameleon  ;  5  others,  the  Flying 
Lizard ;  and  6  others,  which  begin  with  the  Salamander.     He  enu- 
merates 20  species  of  Frogs,  and  14  of  Toads.  Ib. 

9  To  the   Reptiles  who  '  have  feet  and  naked  ears  without  auri- 
cles, he  assigned  5  genera, — the  Tortoise  ;  the  Dragon,  or  Flying 
Lizard ;  the  Lizard  tribe,  including  the  Crocodiles  ;  the  Frog  and 
Toad  genera ;  and  one  which  he  called  Siren.     These  in  Dr.  Tur- 
ton's  edition  of  the  System,  comprised   in  the  first,  3  species  of 
Marine  Turtles,  18  River  Turtles,  and  12  Land  Tortoises;  in  the 
second,  18  Toads  and  18  Frogs ;  the  fourth  has  2  Crocodiles  and 
an   Alligator,  and  78  Lizards.     The  Serpents  are   arranged   into 
7  Genera,  with  numerous  species. 
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— nothing  that  is  not  to  be  applicable  or  convertible  to    LETTER 
the  benefit  of  His  sentient  creatures,  in  some  respect   u—^J-—! 
or  other.     The  Mineral  has  a  connexion  of  this  sort 
with  both  the  Vegetable  and  Animal  kingdoms,  and 
these  with  each  other.10  The  same  principle  has  been 
pursued  throughout  the  animated  classes  of  nature. 
No  one  species  of  living  being  has  been  formed  only 
for  itself,  or  can  subsist  in  absolute  uselessness  to 
others.     This  is  one  grand  purpose  for  causing*  so 
many  races  of  animal  being  to  subsist  on  each  other. 
By  this  system,  each  enjoys  the  gift  of  life,  and  each 
is  made  to  contribute,  by  the  termination  of  that  gift, 
to  the  well-being  of  others.  Fishes  are  thus  useful  to 
each  other,  to  many  birds,  to  some  animals,  and  to 
Man.  Birds  have  their  period  of  happiness  for  them-- 
selves,  and  are  serviceable  to  others  of  their  kind, 
and  to  Man,  and  to  some  quadrupeds,  in  their  mode 
of  death,  instead  of  mouldering  thro  corruption  into 
their  material    dissolution.      Quadrupeds  have  the 
same  double  use  in  their  existence  :  their  own  enjoy- 
ment ;  and  the  benefit  at  their  death,  to  those  of  their 
own  order,  and  to  the  birds  and  reptiles,  worms  and 
insects,  that  have  been  appointed  to  derive  nutrition 

10  The  Matros,  or  Wild  Cotton  Tree,  affords  an  instance  of  the 
connexion  by  which  the  various  parts  of  nature  are  linked  together. 
It  grows  in  Cuba  to  a  height  of  100  feet,  of  which,  for  the  first 
65  feet  of  its  elevation,  the  whole  trunk,  which  is  76  feet  in  circum- 
ference at  the  base,  has  not  a  single  branch  ;  but  above  this  distance 
from  the  ground,  the  branch  emerges  and  covers  a  diameter  of 
165  feet.  This  immense  tree  is  itself  a  world.  It  shelters  and  feeds 
myriads  of  insects.  Several  parasitical  plants  attach  themselves  to 
it.  Wild  Pine-apples  grow  at  the  top.  The  Vine  on  its  boughs, 
letting  down  its  ramifications  to  the  earth,  enables  Rats,  Mice,  and 
the  Opossum  to  climb  to  its  Pine  cups,  which  are  full  of  rain  water. 
The  Wood-louse  forms  extensive  republics  at  the  juncture  of  some 
of  its  branches,  and  constructs  two  covered  ways  of  mortar  to  the 
earth,  one  to  descend  by,  and  the  other  to  go  up.  Lit.  Gaz.  No.  679. 
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LETTER  from  their  substance.  All  the  kingdoms  of  nature 
have  been  likewise  so  constructed  as  to  be  beneficial 
to  the  human  race,  not  as  nutriment  only,  but  in  the 
thousand  conveniencies  to  which  they  are  convertible. 
The  Amphibious  Order  of  nature  is  no  exception  to 
these  general  results.  Its  various  genera  contribute 
their  proportion  to  the  common  stock  of  mutual 
utilities.  They  have  their  own  gratification  from 
their  personal  existence ;  they  contribute  by  their 
substance  to  the  maintenance  of  others  of  their  fellow 
creatures ;  and  some  of  their  genera  serve  to  multiply 
the  conveniencies  and  pleasures  of  man.  He  derives 
advantages  from  all  that  exists,  in  as  much  larger 
a  degree  to  any  other  animal,  as  he  is  superior 
to  any  in  his  intellectual  exertions  and  universal 
capacity. 

The  first  Order,  the  Tortoise  Genus,  is  the  most 
immediately  serviceable  to  mankind.  The  flesh  of 
the  Sea  Turtle  is  both  a  valued  delicacy  and  an  use- 
ful medicine;11  and  the  shell  of  one  species  furnishes 
society  with  that  rich  and  beautiful  material  which 
forms  our  Tortoise-shell  ornaments  and  convenien- 
cies.12 It  is  a  gentle  and  harmless  animal,  without 
any  means  of  hurting  others.  Its  protecting  shell 

11  '  The  flesh  of  the  Green  Tortoise  contains  a  softening,  dia- 
phoretic, and  highly  nourishing  juice,  the  good  effects  of  which  I 
have  often  experienced.  It  makes  an  excellent  soup,  which  is  con- 
sidered as  a  sovereign  remedy  in  scurvy  and  pulmonary  disorders.' 
Note  of  De  la  Borde,  King's  Physician  at  Cayenne.  .  .  .  Hence  it 
is  '  an  approved  remedy  against  the  diseases  which  proceed  from 
along  continuance  in  a  crowded  ship.'  La  Cep.  v.  1.  p.  80. 

13  It  is  the  Hawksbill  Tortoise,  Testudo  Imbricata,  which  furnishes 
1  that  beautiful  substance  with  which,  even  from  the  most  remote  an- 
tiquity, the  sumptuous  palaces  of  the  great  have  been  adorned,  tho 
it  has  now  given  place  to  the  brilliancy  of  gold,  and  confined  to  ele- 
gant toys.'  La  Cep.  140. 
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forms  both  its  house  and  its  armour,  and  enables  it    LETTER 

XV 

to  defend  itself  by  a  patient  and  passive  resistance, 
without  disturbing  its  natural  mildness  of  temper.13 
It  takes  for  its  occasional  subsistence  grass,  sea-weeds 
and  shell  fish ;  but,  in  general,  it  requires  but  little 
food,  as  it  can  subsist  for  many  months  without  any. 
The  Green  Sea  Turtles  like  to  be  together,  and 
therefore  assemble  in  numbers  in  the  same  locality, 
content  with  their  mutual  vicinity,  and  seeking  no 
further  association.14  In  this  animal  we  have  ano- 
ther instance  of  the  astonishing  quantity  of  living 
creatures,  which  the  Divine  Author  of  us  all  has  not 
only  appointed  to  exist  and  multiply  on  our  earth, 
but  so  arranges  and  regulates,  and  keeps  in  such  har- 
monized and  subjected  quiet  and  order,  that  nature 
never  seems  to  have  the  marvellous  multitudes  which 
co-exist  without  confusion,  and  are  always  provided 
for  and  comfortably  maintained.  Humboldt  calculates 
that  little  less  than  a  million  annually  deposit  their 
eggs  in  one  region  only,  the  shores  of  the  Lower 


13  l  Defended  by  armour  of  very  strong  bone,  which  can  sustain 
excessive  loads  without  breaking,  so  as  to  have  nothing  to  fear ; 
and  at  the  same  time  having  no  means  of  offence,  they  can  do  no 
injury  to  others.     Mildness  of  temper,  and  passive  force  to  resist 
against  injuries,  seem  their  distinguishing  features;  and  it  was  per- 
haps in  allusion  to  these  qualities  that  the  Greeks  made  it  a  com- 
panion to  the  Goddess  of  Beauty/  La  Cep.  p.  90.  .  .  .  At  JElis  there 
was  a  Temple  to  the  Celestial  Venus  :  Her  image  was  of  ivory  and 
gold,  made  by  Phidias  :  One  of  her  feet  he  placed  upon  a  Tortoise. 
Paus.  Eliac.  1.  6.  p.  392. 

14  '  Being  able  to  live,  even  for  more  than  a  year,  entirely  without 
food,  they  flock  peaceably  together.     Drawn  together  to  the  same 
spots  by  the  same  necessities  and  similarity  of  habits,  they  live  ami- 
cably in  the  same  place,  without  forming  any  kind  of  society.'     La 
Cep.  89.  .  .  *  One  small  kind,  the  Ferax,  in  the  rivers  of  South  Ame- 
rica, about  70  pounds  weight,  is  rather  fierce.     It  defends  itself  by 
biting.'  T.  Linn.  642. 

E    E 
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LETTER  Orinoco  ;  and  these  lay,  upon  an  average,  each  above 
one  hundred  eggs.  They  can  remain  long  under  water, 
and  sleep  upon  it.15  They  are  periodically  travel- 
lers, for  the  sake  of  depositing  their  eggs  in  conve- 
nient places ;  and  sometimes,  for  other  reasons, 
extensive  emigrants,  for  they  have  been  found  on 
the  coasts  of  France,  and  also  of  England.16 

The  Land  Tortoise  has  the  same  gentle  and  peace- 
able manners.  It  can  live  without  food,17  and  probably 
does  so,  like  many  if  not  most  of  the  fish,  except  at 
certain  periods.  It  enjoys  a  great  length  of  life,18  and 

10  The  Midas  species  is  the  largest  of  its  tribe.  It  inhabits  the 
South  Seas  ;  and  is  so  strong  as  to  be  able  to  run  with  a  load  of 
600  pounds  weight,  and  to  move  with  as  many  men  as  can  sit  upon 
its  back.  When  turned  up  on  land,  it  is  unable  to  move.  It  lays 
numerous  round  membranaceous  eggs ;  as  many  as  1000,  which  it 
deposits  in  the  sand,  and  sits  upon  by  night.  Its  flesh  and  green  fat 
is  delicious  to  the  taste,  and  greedily  sought  after  by  scorbutic  sailors. 
It  feeds  on  saepia  and  shell-fish.'  T.  Linn.  1.  p.  641. 

16  La  Cep.  119.    Tortoises  have  been  found  at  sea,  more  than  700 
leagues  from  any  known  land.    Cook's  3d  Voy.  .  .  . '  M.  De  la  Borde 
has  seen  many  Tortoises  floating  at  sea  300  leagues  from  land. 
Some  Sea  Tortoises  are  occasionally  caught  on  the  coasts  of  Lan- 
guedoc  and  Provence.'    They  '  have  been  caught  near  the  mouth  of 
the  Loire.'    La  Cep.  121,  2.  ...  In  1752,  one  weighing  800  Ibs.  was 
taken  in  the  Harbour  of  Dieppe,  having  been  driven  there  by  a 

storm.     Ib.  123 In  1810,  Mr.  Bingley  saw  one  that  had  been 

caught  near  Christchurch,  Hants.    An.  Biog.  v.  3.  p.  147. 

17  '  Dr.   Garden  kept  one,  weighing  above  25  Ibs.  near  three 
months,  in  his  house  ;  during  which  time  he  could  never  perceive 
that  it  took  any  nourishment,  tho  different  articles  were  presented 
to  it  for  food.'  La  Cep.  174.  .  .  .  G.  Blasius  kept  one  for  ten  months, 
during  which  time  it  neither  eat  nor  drank.    Bias.  Obs.  Anat.  p.  64. 
....  Mr.  White's  had  the  greatest  appetite  in  the  height  of  summer, 
and  eat  very  little  in  spring  and  autumn.    White's  Selborne. 

18  M.  Cetti  saw  one  in  Sardinia,  which  had  lived  60  years  in  one 
house.     Hist.  Anat.  Amph.  .  .  .  Archbishop  Laud's  was  alive  in 
1753,  or  125  years  after  its  introduction.     Another  lived  at  Lam- 
beth 107  years.     The  one  at  Peterborough  was  220  years  old.     It 
had  been  contemporary  with  seven  successive   Bishops.     Murray's 
Exper.  Researches. 
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has  its  living  principle  so  essentially  within  its  LETTER 
body,  that  it  can  subsist  and  move  without  either  < — /_L^ 
brain  or  head.19  This  Class  of  Animals  were  thus 
made  to  be  in  the  waters,  what  the  Sheep  are  on 
the  hills  and  plains, — harmless,  gentle,  patient  and 
useful ; 20  one  of  the  most  pleasing  forms  of  cha- 
racter of  all  animated  being ;  the  truest  representa- 
tive and  surest  producer  of  personal  and  social 
happiness.21  There  is  a  peculiar  species  of  this 
class  of  animals,  which,  as  a  novelty  little  known, 
may  be  also  mentioned  here.22 

19  In  experiments  which  re  volt  our  best  feelings,  F.  Redi  removed 
the  whole  brain  from  a  common  Land  Tortoise.    The  eyes  closed, 
to  open  no  more ;  but  the  animal  walked  as  before,  but  as  groping 
its  way  for  want  of  vision.     It  lived  nearly  six  months  after.     Ano- 
ther, which  he  decapitated,  continued  alive  for  several  days,  tho  it 
had  lost  much  blood.     Redi,  Obs.  Anim.  Viv.  p.  126. 

20  '  The  manners  of  the  Tortoise  are  as  peaceable  as  its  motions 
are  slow.    Hence  it  is  easily  domesticated ;  and  is  an  agreeable  object 
in  gardens,  where  it  destroys  noxious  vermin/  La  Cep.  190. 

21  The  Tortoise  observed  by  Mr.  G.  White,  scooped  slowly  out  for 
itself  in  the  ground  a  winter  cave  or  residence.    It  was  a  diurnal 
animal,  and  never  stirred  after  dark.     It  could  refrain  from  eating 
as  well  as  breathing  for  a  great  part  of  the  year  ;  but  during  the 
height  of  summer  it  fed  voraciously,  devouring  all  the  food  that 

came  in  its  way.  Hist.  Selb.  181 '  It  goes  under  the  earth  from 

the  middle  of  November  to  the  middle  of  April ;  but  sleeps  great 
part  of  the   summer ;  for  it  goes  to  bed,  in  the  longest  days,  at  four 
in  the  afternoon,  and  often  does  not  stir  in  the  morning  till  late.    It 
retires  to  rest  on  every  shower,  and  does  not  move  at  all  in  wet 
days/  Ib.  298. 

'  Of  the  one  at  Peterborough,  the  favorite  food  in  spring  was  the 
flowers  of  the  Dandelion,  of  which  it  would  eat  twenty  at  a  meal ; 
or  a  Lettuce ;  but  if  both  were  put  before  it,  the  Dandelion  was  pre- 
ferred. It  sucked  greedily  the  pulp  of  an  Orange.  At  the  end  of 
June  it  looked  out  for  fruits ;  esteemed  most  the  Strawberry  and 
the  Gooseberry :  of  the  latter,  it  would  at  times  take  a  pint.  It 
would  not  take  animal  food,  nor  any  liquid.  It  weighed  13|  pounds  ; 
but  moved  with  ease  under  a  weight  of  18  stone.  During  a  thunder 
storm  in  1813,  it  lay  under  the  shelter  of  a  Cauliflower,  apparently 
torpid/  Murray's  Experim.  Researches. 

22  '  In  the  Pine  barrens  of  Florida,  Alabama  and  Mississippi,  is 
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LETTER        The  Lizard  division  of  the  Amphibia  presents  to 
>-.          ^   us  as  its  leading  class,  the  formidable  Crocodiles — a 
name  to  which  dread  and  aversion  are,  by  the  hasty 
prejudices  of  our  defective  knowlege,  almost  insepa- 
rably attached  ;  for,  altho  this  class  of  creatures  is 
the  largest  of  all  known  animals,  except  the  Elephant, 
the  Hippopotamus,  and  the  Whale,  and  a  few  enor- 
mous Serpents,23  yet  it  is  neither  a  fierce  nor  a  cruel 
animal,  nor  ever  purposely  or  unnecessarily  injures. 
It  seeks   its   appointed  prey  when  hunger  urges  it ; 
but  destroys  only  for  food,  and  has  no  passion  or 
malignity.24  In  its  general  form,  it  is  extremely  similar 
to  the  other  Lizards,  but  with  distinctive  characters 
peculiar  to  itself.     The  mouth  is  enormously  large, 
opening   even  beyond  its  ears,  with  jaws  that  are 
sometimes  several  feet  long.     Its  teeth,  about  thirty 
in  each  jaw,  pass  between  each  other  when  the  mouth 
is  shut,  and  have  others  of  a  very  small  size,  in  their 
socket,  to  replace  their  first  ones.     The  lower  jaw  is 
alone  moveable  ;  and  having  no  lateral  motion,  they 

found  an  animal,  apparently  of  the  Tortoise  class,  commonly  called 
a  Gouffre.  It  has  a  large  and  thick  shell,  and  burrows  to  a  great 
depth  in  the  ground.  It  is  of  prodigious  power  and  strength,  and 
resembles  in  many  respects  the  loggerhead  Turtle/  Flint's  Geog. 
Miss.  p.  79. 

23  La  Cep.  p.  237.  i  Nature '  [the  Author  of  Nature]  '  has  com- 
mitted the  government  of  the  shores  of  the  seas,  and  of  the  large 
rivers  between  the  Tropics,  to  the  Crocodile/  p.  236. 

24  *  Incapable  of  violent  appetites,  it  is  never  actuated  by  ferocity/ 

La  Cep.  239 Aristotle  had  remarked  this—'  Tho  it  lives  by 

prey,  even  sometimes  devouring  mankind,    this  instinct  is  never 
exerted,  as  has  been  alleged  of  the  Tiger,  to  gratify  an  appetite  for 
cruelty,  or  a  thirst  of  blood,  but  solely  to  satisfy  the  most  necessi- 
tous wants.     Its  power  is  not  combined  with  cruelty  and  rapine. 
Like  the  Whale,  it  only  destroys  to  preserve  its  own  existence,  and 
to  enable  it  to  reproduce  its  kind/    La  Cep.  240.  .  .  .  'The  French 
soldiers  in  Egypt  are  said  to  have  set  the  Crocodiles  at  defiance, 
and  were  not  once  attacked  by  them/  Bingley,  v.  3.  p.  174. 
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mostly  swallow  what  they  take  without  mastication.    LETTER 
They  have  a  larger  proportion  of  bile  and  gastric  - 

juice  than  any  other  animal; — a  proof  that  these 
fluids  are  or  may  be  innocent  of  the  imputed  charge 
of  producing  passion,  irritability,  cruelty,  and  fero- 
city—as the  Crocodile,  with  such  a  superabundance 
of  the  hepatic  stimulants,  has  not  these  moral  per- 
turbations. 

They  are  sometimes  thirty  feet  long.25  Their  whole 
body  is  covered  by  strong  hard  scales,  except  the 
top  of  the  head,  and  can  be  only  wounded  between 
the  rows  of  these,  which  are  impenetrable  by  a 
musket  ball,  unless  it  be  fired  very  near,  or  the  piece 
be  very  strongly  charged.26  Having  no  lips,  their 
teeth  are  always  bare ;  and  from  this  peculiarity, 
tho  they  be  walking  or  swimming  with  the  utmost 
tranquillity,  the  aspect  seems  animated  with  rage.27 
Another  circumstance  that  contributes  to  increase 
the  terrific  nature  of  its  countenance,  is  the  fiery  ap- 
pearance of  its  eyes,  which,  being  placed  obliquely, 
and  very  near  each  other,  have  a  malignant  aspect. 
Over  its  hard  and  much  wrinkled  eyelids  is  an  in- 
dented rim,  resembling  an  eyebrow  drawn  into  a 
menacing  frown.28  Its  brain  is  extremely  small.  Its 

25  La  Cep.  244.  Hasselquist  describes  a  female  of  this  length. 

Voy.  Palest Barbot  found  some  on  the  Gambia,  and  Smith  at 

Sierra  Leone,  of  that  size;  bat  in  general  they  are  less.  Catesby 
mentions  those  in  North  America  and  Jamaica  as  20  feet;  Keeling, 
one  at  Madagascar,  as  1C.  The  one  at  Paris  was  nearly  14  feet  long. 
La  Cep.  256,  7. 

215  Labat.  Voy.v.  2.  p.  347.  M.  La  Borde  says  that  musket  balls 
will  only  pierce  them  under  the  shoulders  ;  but  they  may  likewise 
be  wounded  in  the  belly  and  near  the  eyes.  La  Cep.  250. 

37  La  Cep.  24. 

88  La  Cep.  '  This  general  aspect  of  malignity  and  hideousness  has 
contributed  greatly  to  promote  a  reputation  for  insatiable  cruelty 
which  some  Voyagers  have  attributed  to  this  animal.'  Ib.  246.  .  .  , 
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LETTER  tail  and  its  webbed  hind  toes,  acting  like  fins,  assist 
N — /J — »  its  swimming.  Its  figure  being  flattened  laterally, 
with  some  resemblance  to  an  oar,  enables  it  to  cut 
the  waters  with  great  swiftness,  and  with  astonishing 
velocity  when  about  to  seize  its  prey.  On  land,  it 
can  overtake  a  man  in  direct  running ;  but  if  he  turn 
quickly  round  into  a  circle,  he  escapes  with  ease,  as 
the  animal  cannot  so  rapidly  wheel  round  its  great 
length  of  body.29  Its  longevity  rather  exceeds  that 
of  the  Tortoise  genus.30  When  pressed  with  hun- 
ger, it  devours  mankind ;  and  the  large  ones  even 
attempt  to  leap  or  scramble  into  boats  during  the 
night,  and  in  some  places  use  their  tails  to  overturn 
small  skiffs,  and  then  seize  on  the  men  or  animals 
within  them.31  It  has  not  been  discriminated  at  what 

Dampier  experienced  how  inoffensive  this  class  of  Animals  is. 
When  in  the  Bay  of  Campeachy,  as  he  passed  thro  a  swamp,  he 
stumbled  over  an  Alligator.  He  called  out  loudly  for  assistance, 
but  his  companions  ran  away.  Recovering  himself,  he  fell  over 
another  ;  and  again  over  a  third;  but  they  did  not  molest  him.  He 
says  he  never  knew  them  attack  a  man,  but  often  saw  them  run 
away  from  his  sailors.  Damp.  Voy.  We  may  add  also  the  testi- 
mony of  Dobrizhoffer,  who  recently  lived  18  years  among  the 
Abipones  of  Pariguay.  He  tells  us  that  although  the  Abipones, 
children  as  well  as  adults,  bathed  in  the  rivers,  ponds  and  lakes 
which  the  Crocodiles  frequented,  and  where  they  swarmed,  yet  he 
never  heard  of  any  person  being  injured  by  them.  He  himself 
sailed  in  his  leathern  coracle  among  them  in  perfect  security, 
and  thinks  them  only  dangerous  to  those  who  attack  them.  Dobriz. 
account  of  Abip. 

29  La  Cep.  271. 

30  '  We  have  reason  to  presume  that  the  life  of  the  Crocodile 
should  extend  beyond  that  of  the  Green  Tortoise,  or  more  than  a 
hundred  years.'  La  Cep.  267. 

31  La  Cep.  269,  272.     Hasselquist  relates  that  in  Upper  Egypt  it 
often  devours  the  women  who  come  to  draw  water  from  the  Nile, 
and  the  children  who  play  on  the  banks.    Voy.  Palest,  p.  347.  .  .  . 
In  places  where  dead  bodies  are  thrown  into  the  rivers,  Crocodiles 
may  be  trained  to  seek  human  flesh. ...  On  one  part  of  the  Orinoco, 
Humboldt  heard  of  them  attacking  man,  but  where  they  abound  in 

the 
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times  or  from  what  causes  Crocodiles  acquire  this  LETTER 
voracity,  for  they  often  subsist  a  long  time  without  v — ^^ — ' 
any  sustenance  ;  and  this  fact  leads  us  to  suspect  a 
specific  urgency  or  causation  for  cravings,  that  are 
inconsistent  with  such  a  natural  power  and  exercise 
of  abstinence.32  In  the  colder  climates  they  are 
torpid  in  the  winter,  and  bellow  like  a  bull  when 
they  wake  into  sensitivity  from  this  state.33  They 
congregate  together  in  numerous  assemblies,  but  not 
for  any  common  purpose,  like  Bees  or  Beavers ;  nor 
like  Seals,  from  affection.34  Yet  the  habit  shows  that 
they  have  a  gratification  from  each  others  society  ; 
and  their  not  meeting  for  any  specific  co-operation, 
rather  implies  that  a  pleasurable  sympathy,  in  seeing 
and  moving  with  each  other,  is  the  real  motive  of 
the  association.35  They  abound  chiefly  between  the 


the  river  at  New  Barcelona,  the  men  conveying  wood  swim  among 
them  unmolested.  Humb.  Trav.  In  another  place  they  suffered 
little  herons  to  walk  along  their  backs  and  even  on  their 
heads.  Ib. 

3a  '  They  are  often  obliged  to  fast  for  a  long  while,  even  at  times 
for  some  months,  without  food.  In  this  situation,  they  often  swal- 
low small  stones  and  bits  of  wood.'  La  Cep.  273 Mr.  Brown 

frequently  saw  Crocodiles  live  several  months  without  any  food. 
They  had  been  put  into  ponds,  with  their  jaws  tied  together  with 
wire  ;  and  came  often  to  the  surface  to  breathe.  Brown's  Nat.  Hist. 
Jamaica,  p.  461.  The  Indians  told  Humboldt  that  if  they  once 
tasted  human  flesh  they  sought  for  it  afterwards, 

33  Catesby  Carol.  2.  p.  63 La  Cep.  275. 

34  La  Cep.  276.     Adamson,  in  the  Senegal  River,  saw  more  than 
200  swimming  together,  with  their  heads  just  above  water,  resem- 
bling a  great  number  of  trunks  of  trees  floating  down  the  river. 

Voy.  Senegal In  North  America,  '  forty  have  been  seen  at  one 

time  on  a  muddy  bar  off  Red  River.     The  cry  of  a  sucking  pig  on 
the  banks  will  draw  a  shoal  of  them  from  their  muddy  retreats  at 
the  bottom.'    Flint.  Geog.  Miss.  77. 

3i  La  Cepede  justly  remarks,  '  This  habit  of  living  together  is  an 
additional  proof  that  the  character  of  cruelty  and  ferocity  has  been 
falsely  ascribed  to  them.'  277. 
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LETTER    Tropics ;  but  are  met  several  degrees  to  the  North 

> ,.! — »   of  the  one,  and  to  the  South  of  the   other.     They 

are    smaller,    however,   as   more   distant    from   the 
Equator.36 

The  other  Lizard  tribes  are  small  and  pleasing 
animals.  Some  are  beautiful  in  their  colours.37  The 
Guana  species  is  highly  interesting.38  The  Green 
Lizard  excites  the  admirer  into  the  poetry  of  feeling 
and  description.39  Its  varieties  are  most  striking.40 
The  Gilded  Lizard  is  not  less  attractive  and  gratify- 
ing.41 All  are  very  gentle  and  harmless,  good  tem- 

36  La  Cep.     281.  The  Count  considers  the  Crocodiles  of  the  Nile 
and  of  America,  which  Linnaeus  separates,  as  of  the  same  kind.  But 
he  makes  distinct  species  of  the  Black  Crocodile  of  Africa  (described 
hy  Adamson,  p.  73)  and  of  the  one  called  Gavial,  in  the  Ganges. 
This  last  is  mentioned  by  ^Elian  ;  but  *  Mr.  Edwards  was  the  first 

modern  Naturalist  who  has  mentioned  it/    La  Cep.  300.     Dobriz- 
hoifer  ate  Crocodile  flesh  and  thought  it  excellent  food. 

37  In  South  America  '  an  infinite  variety  of  beautiful  flowers  is 
eclipsed  by  the  more  brilliant  plumage  of  numberless  Birds.     But 
still  more  brilliant  colours,  because  reflected  from  more  dense  and 
polished  surfaces,   adorn    the   scales    of  the    large  and   beautiful 
Lizards,  which  are  seen  on  the  tops  of  the  trees,  usurping  part  of 
the  dwellings  of  the  Birds/    La  Cep.  334. 

38  The  Guana  Lizard  is  distinguished  for  the  beauty  of  its  colours, 
and  the  splendor  of  its  scales — yellow,  green,  and  black,  shining  as 
highly  varnished.  335-7. 

39  The  Green  Lizard  has  all  the  lustre  of  the  emerald.     '  The  eye 
is  never  wearied  by  the  delightful  green  of  the  skin.     It  fills  the 
eye  with  lustre,  but  without  dazzling.     It  is  equally  agreeable  by  its 
softness,  as  it  is  beautiful  by  the  elegance  of  its  reflected  lights.    It 
seems  to   mix  with  the  surrounding  air,  softening  away  by  gentle 
shades.     Equally  delightful  in  the  full  glare  of  sunshine,  or  in  the 
evening's  feebler  ray,  it  continually  presents  to  us  the  most  delicate 
sweetness  in  its  tints/    La  Cepede,  386,  7. 

40  '  The  colours  of  this  species  are  subject  to  variety.  It  is  chiefly 
in  the  warm  countries  that  it  shines  in  all  its  superb  ornaments,  like 
gold  and  precious  stones.     In  these  countries  it  grows  to  a  larger 
size,  sometimes  30  inches  in  length/    Ib.  387. 

41  *  The  general  colour  is  silver  grey,  clouded  with  orange  grow- 
ing whiter  at  the  sides.     Like  most  other  animals,  the  brilliancy  of 

its 
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pered  and  peaceful.     They  also  have  the  property  of  LETTER 
living  without  food  ; 42  and  that  of  reproducing  a 
limb  or  tail  that  has  been  mutilated.43 

The  Chameleon  is  distinguished  from  all  animals 
by  an  ocular  peculiarity  which  no  other  creature  pos- 
sesses. Each  eye  has  a  separate  motion.44  It  is  also 
remarkable  for  its  viscous  tongue  and  changeability 
of  colour.  Its  motions  are  said  to  be  slow,  but  the 
American  species  is  very  lively.45 

its  colours  fades  after  death  ;  but,  while  animated  by  the  vital 
warmth,  they  have  a  very  splendid  appearance,  like  burnished  gold/ 
La  Cepede,  v.  2.  p.  55,  6. 

42  Marcgrave  says  that  he  has  seen  the  Tupinambis  live  seven 

months  without  food Brown  relates  that  he  kept  a  full  grown 

Guana  for  above  two  months,  and  that  it  was  never  observed  to  eat 
any  thing,  but  seemed  to  lap  up  small  particles  floating  in  the  air, 
with  its  tongue,  like  the  Chameleon.    Nat.  Hist.  Jam.  p.  462. . . .  The 
Chameleon  '  can  live  a  very  long  time,  sometimes  almost  a  whole 

year  without  food/    La  Cepede,  v.  2.  p.  24 Hasselquist  found 

the  remains  of  Butterflies  and  other  insects  in 'the  stomach  of  one 
he  opened.     Voy.  Palest.  349.  .  . .  Blumenbach  says,  '  I  have  often 
kept  Salamanders  for  eight  months  together  without  food  :  and  yet 
they  did  not  appear  materially  reduced.'     Manual  Nat.  Hist. 

43  The  tail  grew  again  in  the  Tupinambis.     La  C.  322 So  in 

the  Nimble  Lizard,  p.  377. 

44  *  They  are  each  moveable  independent  of  the  other,  so  that  one 
eye  sometimes  looks  forward  while  the  other  is  turned  backward ; 
or  one  looks  up,  while  the  other  views  things  below/     Le  Bruyn, 
Voy.  au  Levant. . . . '  By  this  means,  the  animal  enjoys  a  much  larger 
field  of  vision  than  it  could  have  without  this  uncommon  power/ 
LaC.  v.  2.  p.  9. 

45  It  is  paler  at  night,  and  white  after  death.     '  Fear,  anger,  and 
heat,  seem  to  be  the  causes  of  its  changes  of  colours/    La  C.  20.    It 
is  brighter  in  motion,  and  in  the  sun,  and  when  handled.  Ib.     Has- 
selquist ascribes  the  variation  to  its  bile.  p.  349.     Mr.  Flint  says  of 
those  in  North  America,  '  They  are  apparently  harmless  animals, 
they  will  change  in  half  an  hour  to  all  the  colours  of  the  Prism. 
Green  seems  to  be  their  favorite  colour  ;  and  when  on  a  green  tree, 
that  is  their  general  hue.     While  in  this  colour,  the   under  part 
of  their  neck  becomes  a  beautiful  scarlet,  their  throat  swells,  and 
they  emit  a  sharp  note  like  the  largest  kind  of  grashoppers.     We 
have  placed  them  on  a  handkerchief,  and  they  have  gradually  as- 
sumed all  its  colours.     On  a  black  surface,  they  become  brown,  and 

evidently 
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LETTER        Two  species  emit  a  liquor  which  inflames,  or  has 

^_J^J__^   venomous  effects.46     Another  has  the  singularity  of 

being  an  occasional  duellist   or  combatant.47     The 

most  remarkable  of  the  other  Lizard  genera  are,  the 

Flying  Lizard  and  the  Salamander. 

The  Flying  Lizard  is  the  nearest  resemblance  to 
the  fabled  Dragons  of  antiquity,  and  of  our  old  ro- 
mances, that  nature  contains ;  but  it  defeats  the  iden- 
tity with  these  celebrated  monsters,  by  its  small  ness 
and  harmlessness.  It  seldom  exceeds  a  foot  in  length, 
and  it  is  a  weak  animal,  '  perfectly  innocent  and 
peaceful.'  It  flies  from  branch  to  branch  of  its  tree, 
feeding  on  the  Ants,  Flies,  Butterflies,  and  other  in- 
sects, that  it  can  take ;  and  can  flutter  from  one  tree 
to  another,  within  thirty  paces.' 


48 


evidently  suffer  while  under  this  colour,  as  is  manifested  by  uneasy 
movements  and  by  .strong  and  quick  palpitations.  They  are  very 
active  and  nimble  animals,  3  or  4  inches  in  length.7  Geog.  Miss.  77. 

46  The  Spitting  Lizard,  Lacertus  Sputator,  of  St.  Domingo,  is  but 
one  inch  long  in  body,  and  one  more  in  its  tail.  It  climbs  among 
the  beams  of  houses,  and  when  not  disturbed  does  no  harm,  but  it 
is  easily  irritated,  and  then  ejects  a  black  saliva  to  some  distance, 
which  inflames  and  swells  the  part  of  the  body  it  falls  on.  The  evil 
is  readily  cured  by  washing  with  rum  or  any  spirits,  especially 
mixed  with  camphor,  which  is  the  usual  remedy  on  a  Scorpion's 
sting.  La  Cep.  2.  p.  79. . . .  The  Geeko  of  Egypt  and  India  emits  a 
yellow  liquor  from  its  mouth  when  excited,  which  is  a  mortal  poison. 
The  bite  is  also  deadly,  and  the  contact  of  its  feet  is  perilous.  It 
leaves  a  dangerous  venom  on  what  it  runs  over.  Its  name  is  given 
to  it  in  imitation  of  its  cry  before  rain.  Ib.  85-9. 

*7  The  Strumous  Lizard,  L.  Strumosa,  of  Mexico  and  South  Ame- 
rica. It  is  very  familiar  with  mankind,  climbs  on  the  tables,  and 
runs  over  those  sitting  at  them.  Its  motions  and  attitudes  are  agree- 
able. But  *  when  two  of  this  species  meet,  they  sometimes  fight 
with  great  violence  ;  their  throats  inflate,  their  eyes  seem  on  fire, 
they  attack  each  other  with  fury,  and  the  victor  devours  the  con- 
quered.' This  is  probably  connected  with  peculiar  seasons,  as 
others,  perhaps  of  a  different  sex,  *  often  stand  quiet  spectators  of 
this  combat/  La  Cep.  72,  3. 

48  Its  wings  are  membranous  expansions  from  its  side,  extended 

by 


FROM  THE  CREATION  TO  THE  DELUGE.  427 

The  Salamander  has  long  lived  in  popular  fame  as    LETTER 

much  as  the  fictitious  Dragon  ;  but  has  a  real  entity,  v JL — > 

tho  it  does  not  verify  the  many  fables  that  have  been 
attached  to  it.  Instead  of  living  in  fire,  it  delights 
in  cold,  damp  places.  It  retires,  sometimes  in  great 
multitudes,  into  the  hollows  of  old  trees,  and  under 
the  roots  of  hedges  ;  and  can  remain  a  considerable 
time  in  water.  Some  have  been  kept  in  this  for  six 
months  without  food  ;  but  it  spends  the  greatest  part 
of  its  life  in  holes  under  ground,  or  beneath  stones 
and  rotten  trees,  appearing  to  dread  the  heat  of  the 
Sun.49  When  touched,  it  covers  itself  all  over  with 
a  milky  fluid,  which  is  acrid  to  the  skin  ;  and  it  does 
so  the  instant  it  touches  fire,  but  never  in  such  abun- 
dance as  to  extinguish  the  smallest  flames.60  The 
Scorpion  is  not  every  where  so  formidable  in  reality, 
as  in  reputation.51 

Frogs  and  Toads  are  too  well  known  to  you,  to  be 
particularized  in  these  Letters.  I  will  only  mention 
of  the  latter,  that  one  species  is  called  the  Musical 
Toad,  because  in  the  evening,  and  during  the  whole 
night,  at  Surinam,  it  makes  a  musical  kind  of  croak- 
ing.52 Another  is  termed  the  Laughing  Toad,  be- 
by  six  cartilaginous  rays,  which  spring  horizontally  from  its  back- 
bone. Their  structure,  somewhat  triangular,  is  very  similar  to  the 
fins  of  fishes.  It  is  about  Java,  and  other  parts  of  Asia,  Africa  and 
America.  La  Cepede,  132-4.  It  is  called  the  Draco  Volans. 
19  La  Cep.  142-6. 

50  Maupertuis  made  many  experiments  on  it,  and  found  that  it 
was  subject  to  the  action  of  fire,  like  all  other  animals.  Mem.  Acad. 
Scien.  1727.  ...  Its  colour  varies.  Those  found  in  the  marshy  wood 
of  Germany  and  on  the  Alps,  were  black.  La  Cep.  144. 

51  Mr.  Flint  remarks  of  those  in  North  America,  '  Scorpions  are 
Lizards  of  a  larger  class  and  flatter  heads.     They  are  animals  of  an 
ugly  appearance,  and  are  deemed  very  poisonous.     We  could  not 
learn,  however,  that  any  person  had  been  known  to  be  bitten  by 
them.'  Geog.  Miss.  77. 

"  Turt.  Linn.  v.  1.  p.  648.     Raiia  Musica. 
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LETTER    cause  it  emits  a  clear  sound,  like  a  man  laughing-,  in 
< *^L^»   the  fenny  places  of  Germany  and  Helvetia.53   A  spe- 
cies near  the  rivers  of  the  Caspian,  as  evening  ad- 
vances, also  utters  a  voice  like  a  human  being  in  some 

*  o 

risible  humour ; 54  a  small  kind  in  Florida  barks  like 
the  canine  race.55  The  Beaver,  Otter,  and  Badger, 
are  amphibious  creatures,  but  not  oviparous.  They 
bring  forth  their  young  alive.50 

On  contemplating  creatures  of  a  different  form 
and  habits  from  the  rest,  we  are  led  to  inquire  if 
they  display  an  animal  mind  and  feelings  like  the 
others ;  or  whether  they  possess  a  different  sort,  or 
are  without  any.  To  this  question,  Nature  gives  us 
a  distinct  and  satisfactory  answer.  The  Amphibious 
and  Oviparous  Quadrupeds  exhibit  in  their  actions, 
analogous  phenomena  to  those  of  the  other  orders 
and  classes  ;  but  modified  by  their  own  peculiarities 
of  structure  and  circumstances.  There  seems  to  be 
only  the  same  animal  mind  at  work  in  a  diversified 
frame.  The  Turtle,  or  Sea  Tortoise,  seeks  to  lay  her 
eggs  in  the  proper  place,  and  at  the  fittest  depth, 
with  every  appearance  of  what  we  deem  foresight, 
and  selecting,  and  therefore  comparing  judgment.57 

53  [b.  649.     Rana  Bombina. 

84  The  Jocular  Toad,  R.  Ridibunda.  It  is  very  large,  and  often 
weighs  more  than  half  a  pound.  Ib.  651, 

55  The  little  green  garden  Frog  «  changes  colour  like  the  Chameleon, 
and  its  note  exactly  imitates  the  barking  of  a  puppy/  Flint,  p.  201. 

58  Mr.  Kerr  has  collected  some  of  the  most  curious  facts  on  the 
Beaver,  in  his  Linnaeus,  p.  222-6  ;  on  the  Otters,  173,  4  ;  and  suc- 
cinctly on  the  Badger,  187,  8. 

37  She  prefers  fine  gravel  and  loose  sand  not  mixed  with  marine 
productions,  where  the  heat  of  the  sun  may  more  easily  hatch  them. 
In  this,  out  of  the  reach  of  the  highest  floods,  she  digs,  by  her  fore 
paws,  one  or  more  holes,  a  foot  wide  and  two  feet  deep,  in  which 
she  usually  deposits  100  eggs.  To  conceal  them,  she  covers  them 
with  a  layer  of  sand,  sufficient  to  prevent  their  being  seen  by  any 

animal, 
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She  exerts  a  manifest  choice,  combined  with  some   LETTER 

V  \T 

previous  knowlege  or  instantaneous  discernment  of 
the  suited  localities.  She  has  the  mental  power  of 
perceiving  that  the  part  she  fixes  on  is  adapted  to 
her  purpose ;  and  that  the  sea  she  floats  in  will  not 
accomplish  it.  She  resolves  to  quit  the  fluctuating 
waves  for  a  steady  and  sandy  shore ; 58  and  perse- 
veres in  this  determining  will  and  judgment  for  a 
voyage,  often  of  some  hundred  miles,  until  she  can 
reach  the  spot,  where  her  oval  embryos  may  be 
placed,  most  congruously  for  the  animation  and  wel- 
fare of  her  future  offspring.59 

The  LAND  TORTOISE  gives  sufficient  indications 
of  mental  sensibility  in  its  dissimilar  habits.  It  makes 
for  itself,  by  its  own  foresight  and  reasonable  antici- 
pation, a  winter  burrow  or  retreat  from  the  cold.  It 
perceives  the  approach  of  wet  weather  before  we 
discern  it.  It  distinguishes  and  recognizes  the  per- 
sons who  do  acts  of  kindness  to  it.60  It  knows,  like 

animal,  but  so  thin,  as  to  permit  the  full  influence  of  the  sun's  heat 
for  warming  and  hatching  them.  She  lays  three  times  a  year.  They 
almost  always  choose  the  nighttime  for  laying  them.  LaCep.  93-6. 

58  'As  a   loose    sand  is  necessary,  they  choose  in    an  especial 
degree  certain  coasts,  which  they  find  to  be  more  commodious  and 
less  frequented ;  consequently  safer  than  others ;  and  even  make 
very  long  voyages  from  their  feeding  places,  on  purpose  to  come  at 
these  preferred  spots/     La  Cep.  96. 

59  '  Those  which  lay  their  eggs  on  the  Cumanas  near  Cuba,  have 
above  100  leagues  to  come  from  their  usual  haunts.     These  islands 
aflford  the  particular  shore  which  best  answers  their  purpose,  and 
on  that  account  are  so  much  frequented  by  Tortoises  as  to  have 
received  the  name  of  the  Tortoise  Islands.     Those  which  pass  great 
part  of  the  year  on  the  Gallapagos  Islands  in  the  Pacific,  come  as 
far  as  the  SW.  coast  of  America  to  lay ;  a  distance  of  more  than 
200  leagues.     Those  which  deposit  on  the  Island  Ascension,  must 
come  a  much  longer  journey,  as  the  nearest  land  is  900  miles  dis- 
tant/    La  Cep.  97. 

60  Mr.  G.  White  remarked  this  fact  of  his  Sussex  Tortoise  :  'On 
1  Nov.  it  began  first  to  dig  the  ground,  in  order  to  the  forming  of 

its 
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LETTER  rational  beings,  how  to  refuse  the  evil  and  chuse  the 
good  ; 61  and  it  attains,  by  its  own  observation,  to  per- 
ceive how  it  can  remove  what  it  dislikes,  and  do  the 
proper  action  accordingly.62  The  numerous  congre- 
gations of  these  animals  which  our  Navigators  have 
remarked,  indicate  a  mutual  gratification  from  such 
associations ;  from  being  together.  This  pleasure  and 
preference  arise  in  us  from  the  kindly  sympathies  and 
social  sensibilities  of  our  nature.  As  like  eifects 
imply  resembling  causes,  we  are  scarcely  justified  in 
denying  to  animals,  who  seek  and  move  to  be  in 
society  with  each  other,  some  feelings  of  the  same 
sort  with  those  which  actuate  us  to  the  same  end. 
Their  general  conduct  has  the  appearance  of  pru- 
dence, regularity,  and  perseverance.63 

its  winter  hybernaculum,  which  it  had  fixed  on  just  beside  a  great 
tuft  of  hypaticas.  Nothing  can  be  more  assiduous  than  this  creature, 
night  and  day,  in  scooping  the  earth,  and  forcing  its  great  body  into 
the  cavity  ...  If  attended  to,  it  becomes  an  excellent  weather-glass  ; 
for  as  sure  as  it  walks  elate,  and  as  it  were  on  tiptoe,  feeding  with 
great  earnestness  in  a  morning,  so  sure  it  will  rain  before  night .... 
I  was  much  taken  with  its  sagacity  in  discerning  those  that  do  it 
kind  offices ;  for  as  soon  as  the  old  lady  comes  in  sight,  who  has 
waited  on  it  for  more  than  thirty  years,  it  hobbles  towards  its 
benefactress  with  awkward  alacrity,  but  remains  inattentive  to 
strangers.'  Nat.  Hist.  Selb.  182.  . .  So  the  Peterborough  Tortoise : 
'  The  Gardener,  who  generally  fed  it,  told  me  that  it  knew  him 
well,  and  would  watch  him  attentively  at  the  gooseberry  bush, 
where  it  was  sure  to  take  its  station  while  he  plucked  the  fruit.' 
Mur.  Exper.  Res. 

61  The  Peterborough  Tortoise  '  had  its  antipathies  and  predilec- 
tions.    It  would  eat  endive,  green  peas,  and  even  the  leek  ;  while 
it  positively  rejected  asparagus,  parsley,  and   spinach.      In  June 
it  ate  currants,  raspberries,  pears,  apples,  and  peaches,  the  riper 
the  better,  but  would  not  taste  cherries.     I  could  not  get  it  to  take 
the  root  of  the  dandelion,  nor  any  root ;  neither  milk  nor  water.' 
Mur.  ib. 

62  'When  a  leaf  was  moist,  it  would  shake  it  to  expel  the  adhering 
wet/    Mur.  ib. 

68  *  Its  habits  are  constant  and  regular.  Possessing  more  patience 

than 
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The  kind  and  submitting  habits  and  tractability  of   LETTER 

the  formidable  CROCODILE,  and  its  self-adaptation  to   < ,J — / 

the  sportive  humours  of  the  child,  are  indications  of 
mental  volition,  of  self-government,  and  of  an  acquired 
self-coercion  of  former  habits  and  dispositions.64  To 
see  the  Crocodile  as  docile  as  the  Elephant,  and  gentle 
and  harmless  like  the  Cow,  is  a  fine  specimen  of  ter- 
rible power  becoming,  by  its  intellectual  regulation, 
a  good  humoured  and  tractable  playmate.  What  com- 
pulsion of  his  usual  will,  and  what  concurring  power 
of  mind,  he  must  exert  to  make  this  mild  demeanour 
habitual  to  him,  we  may  infer  by  recollecting  his 
dissimilar  habits  and  overwhelming  strength.65  An 
Alligator  has  been  seen  to  contract  an  affectionate 
sympathy  for  a  Cat.* 


00 


than  activity,  it  is  never  affected  by  violent  passion.  Having  more 
prudence  than  courage,  it  seldom  attempts  defence  when  attacked ; 
but  employs  all  its  strength  to  fix  itself  to  the  spot/  La  Cep.  90. 

64  '  In  the  Rio  San  Domingo,  likewise  on  the  west  coast  of  Africa, 
M.  Brue  was  astonished  to  find  the  Crocodiles  perfectly  harmless  ; 
insomuch  that  children  played  with  them,  mounted  on  their  backs, 
and  even  beat  them,  without  danger  or  any  appearance  of  resent- 
ment.    This  gentleness  of  disposition  proceeds,  probably,  from  the 
care  which  is  taken  by  the  natives  to  feed  them  and  treat  them  well/ 
Voy.  to  Bissao  Isl.  .  .  .  M.  de  la  Borde  saw  Crocodiles  in  Cayenne 
kept  in  ponds,  where  they  lived  without  doing  any  harm,  even  to 
the  Tortoises  kept  in  the  same  ponds,  and  fed  along  with  them  on 
the  refuse  of  the  kitchens.     La  Cep.  278. .  .  .  Aristotle  mentions, 
that  to  tame  Crocodiles,  nothing  is  more  necessary  than  to  supply 
them  abundantly  with  food.     The  want  of  this  is  the  only  cause  of 
their  being  dangerous.  Ib.  279. 

65  *  The  Crocodile  of  the  Nile,  18  to  25  feet  long,  is  of  amazing 
swiftness,  voracity,  and  strength  ;  smells  of  musk,  roars  hideously, 
devours  men  and  other  large  animals;  swallows  stones  to  prevent 
hunger ;  overturns  boats  when  taken  in  nets ;  is  not  to  be  killed  by 
a  musket  ball,  unless  struck  on  the  belly  ;  is  destroyed  by  tobacco ; 
seldom  moves  but  in  a  straight  line,  by  which  means  it  is   easily 
avoided/     T.  Linn.  p.  656. 

60  Mr.  Jesse  relates,  from  a  neighbour  at  Hampton  Court,  who 
had  formerly  resided  nine  years  in  America,  that  he  had  there 

superintended 
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LETTER  The  general  mildness  and  docility  of  all  the  LIZARD 
._^-l__;  tribe ;  the  domesticity  of  some  ;  their  universal  com- 
bination of  great  activity  with  perpetual  gentleness  ; 
the  visible  attachment  of  many  to  mankind  ;  and  the 
same  ability  in  all,  display  feelings  and  dispositions 
which  approach  the  highest  degree  of  moral  charac- 
ter that  animal  nature  can  attain.67  It  wants  the  wis- 
dom of  the  human  race  to  guide  its  greater  energies ; 

superintended  the  erection  of  a  beacon  in  a  swamp  of  one  of  the 
rivers,  where  he  caught  a  young  Alligator.  l  This  animal  he  made 
so  perfectly  tame,  that  it  followed  him  about  the  house  like  a  dog, 
scrambling  up  stairs  after  him.  But  its  greatest  favourite  was  a 
Cat,  and  the  friendship  was  mutual.  When  the  Cat  was  reposing 
himself  before  the  fire  at  New  York,  the  Alligator  would  lay  himself 
down,  place  his  head  upon  the  Cat,  and  in  that  attitude  go  to  sleep. 
If  the  Cat  was  absent,  the  Alligator  was  restless,  but  always  appeared 
happy  when  the  Cat  was  near  him;  but  he  attacked  a  Fox  that  was 
tied  up,  and  beat  him  with  his  tail.'  Jesse  Glean,  p.  164. 

67  Thus  the  dispositions  of  the  Guana  species  are  extremely  gentle 
and  harmless.  It  runs  with  astonishing  agility  along  the  highest 
branches  of  the  trees  ;  but  soon  becomes  tame,  and  even  familiar. 
La  C.  340,  3,  7.  The  Amboyna  Lizard,  *  tho  extremely  timid,  flying 
at  the  smallest  noise,  has  gentle  and  inoffensive  manners.'  p.  361. .  .  . 
The  dispositions  of  the  American  Agama  are  very  gentle,  p.  368. 
. .  .  The  Nimble  Lizard,  whose  motions  are  so  quick,  and  who  '  runs 
with  such  swiftness  as  to  disappear  as  quickly  as  a  bird  in  the  most 
rapid  flight,  sports  innocently  among  the  flowers,  and  gives  pleasure 
by  its  beauty  and  harmless  nature,  and  by  the  agility  of  its  motions/ 
.  .  .  (  This  gentle  and  peaceful  little  animal  excites  no  sensation  of 
fear.  It  escapes  indeed,  for  the  most  part,  when  any  one  endeavours 
to  take  hold  of  it ;  but  when  taken,  it  makes  not  the  smallest  attempt 
to  bite  or  offend.  Children  use  it  as  a  plaything,  and  it  even  be- 
comes familiar.  It  seems  anxious  to  return  the  caresses  which  are 
bestowed  upon  it,  and  approaching  its  mouth  to  the  mouths  of  those 
who  fondle  it,  will  imbibe  their  moisture  there/  LaCep.  375,  6.  ... 
The  Chameleon  is  also  *  in  its  manners  so  very  gentle,  that  a  person 
may  push  his  finger  into  its  mouth,  and  yet  it  makes  no  attempt  to 
bite/  Prosp.  Alb.  La  C.  v.  2.  p.  14 The  Gilded  Lizard,  mis- 
taken for  a  Salamander,  has  been  '  very  industriously  persecuted  ; 
on  which  account,  perhaps,  it  is  extremely  timid,  and  always  flees 
the  approach  of  mankind/  Ib.  58.  ...  While  the  Roquet  Lizard 
'  affects  the  company  of  mankind/  Ib.  68. 
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but  the  mild  and  peaceable  and  pleasing  regulation    LETTER 

of  its  diversified  powers,  for  its  own  comfort  and  for   * .^J , 

harmlessness  toothers,  is  an  attainment  of  which  all 
its  classes  seem  capable.     Every  species  has  been 
found  tameable  to  this  important  proportion  of  self- 
government;    with  such  exceptions  only  as  rather 
prove,  that  we  have  not  yet  discovered  the  right  means 
of  their  tuition,  than  their  actual  intractability.  Early 
training,   sufficient  food,   kind   treatment,    and  the 
absence  of  all  provocation  and  excitement,  appear  to 
be  the  moral  spells  that  mitigate  and  transform  them. 
These  give  them  the  knowlege  and  the  experience,  of 
which,  in  their  wild  state,  they  are  destitute.    In  that, 
they  are  surrounded  with  enemies,  or  with  danger  ; 
with  want ;  with  inconveniences ;  with  irritations  ; 
and  with  frequent  sufferings.     These  alarm,  excite 
and  exasperate,  till  the  savage  emotions  become  the 
habit  of  their  bodily  frame,  and  ferocity  or  fear  their 
daily  character.  But  human  training,  judiciously  con- 
ducted, places  them  under  the  care,  the  friendship, 
the  assistance,  and  the  protection  of  man.     Want, 
danger,  and  hostility,  then  agitate  them  no  longer. 
Their  former  stimulants  operate  no  more.    They  find 
food,  and  peace,    and   comfort  from   their   human 
owner,  and  within  his  domain.     Then  the  same  ani- 
mal reason  which  in  its  first  natural  operations  made 
them  wild  and  fierce,  by  the  same  natural  operation, 
under  new  circumstances  and  with  new  knowlege, 
causes  them  to  be  gentle,   tranquil,  and  obedient. 
It  is  the  same  mind,  acting  on  the  same  principles 
and  with  the  same  judgment,  but  in  very  different- 
positions,  and  upon  its  more  recent  and  additional 
sensations.  We  may  add,  that  the  wild  beast  and  the 
tame  are  but  the  counterpart  of  the  savage  and  the 
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LETTER  civilized  divisions  of  the  human  population.  The 
early  Tiger  Saxon  and  the  accomplished  Englishman, 
the  ruthless  Pict  and  the  intelligent  Scotsman,  are 
the  two  similar  contrasts  of  such  altered  character, 
which  our  own  improved  and  yet  improvable  island 
presents  to  our  contemplation.  Thus  the  New  Zea- 
land cannibal,  now  the  rival  of  the  Wolf,  the  Leo- 
pard, and  the  Shark,  may  yet  become  the  polished, 
the  scientific,  the  moral,  and  the  Christian  European. 
Otaheite  and  Owyhee  have  already  begun  this  con- 
soling melioration. 

The  pleasure  which  several  Lizards  display  on 
being  caressed  by  human  kindness,  implies  sensibi- 
lities or  impressibilities  so  like  our  own,  that  we  can 
hardly  give  them  any  other  denomination  ;68  and  this 
similitude  is  increased  by  their  apparent  gratification, 
shall  we  call  it  vanity,  at  being  noticed.69  One  kind 

68  The  Mexican  Lizard,  L.  Orbicularis,  the  Tapayaxin,  tho  covered 
with  prickles.  '  never  attempts  to  do  the  smallest  injury.  It  becomes 
readily  tame,  allows  itself  to  be  handled,  and  even  seems  fond  of 
being  caressed ;  appearing  pleased  at  being  turned  over  and  over.' 
La  Cep.  v.  2.  p.  62.  .  .  .  The  Guana  is  taken  by  this  sensitivity.    As 
it  basks  in  the  beams  of  the  sun,  extended  on  the  branch  of  a  tree, 
the  person  who  means  to  catch  it,  '  advances  slowly,  whistling  in  a 
particular  manner  :  the  animal  seems  pleased  with  the  sound,  and 
extends  its  head  as  if  to  listen  ;  coming  nearer,  and  continuing  to 
whistle,  he  tickles  its  sides  and  throat  with  a  stick.    It  turns  itself 
up  gently  to  the  action,  and  seems  delighted  with  the  treacherous 
caresses/  but  as  it  lifts  up  its  head  from  the  branch,    a  noose  is 
slipped  over  its  neck  from  the  stick,  and  it  is  jerked  to  the  ground. 
La  Cep.  346. 

69  The  pleasing  Basilisk,  or  Little  King,  as  it  is  called,  from  its 
crest,  *  as  it  shoots  from  branch  to  branch  with  great  rapidity  and 
adroitness,  or  in  its  state  of  rest,  evinces  a  kind  of  satisfaction  at 
being  observed.     Erecting  its  crown,  it  agitates  its  beautiful  crest; 
alternately  raises  and  depresses  its  head  ;  and  by  various  elegant 
movements,  reflects  various  coloured  light  from  its  polished  scales/ 
La  Cep,  357.  .  .  .  The  Green  Lizard  also,  *  whenever  it  sees  a  man, 
seems  to  feel  pleasure  in  displaying  the  brilliance  of  its  eyes  and  its 

golden 


FROM  THE  CREATION  TO  THE  DELUGE.  435 

gives  the  appearance  at  least  of  mental  attention  ;70  LETTER 
another  utters  sounds,  in  order  to  produce  an  assem- 
blage of  its  kind;71  and  another,  by  its  voice,  an- 
nounces to  others  its  perception  or  apprehension  of 
danger.72  To  be  deceived  by  a  fraudulent  imitation  of 
its  own  calling  sound,  evinces  correct  sensation,  and 
memory,  and  right  judgment — but  an  error  in  rea- 
soning, from  not  knowing  the  whole  of  the  accom- 
panying circumstances.73 

The  FROG  genus  discovers  sagacities  and  feelings 
like  those  of  other  animals.  When  the  young  ones 
quit  their  native  water,  to  join  the  older  ones  in  the 
woods  and  meadows,  they  use  every  reasonable  pre- 
caution.74 The  House  Frog  in  Florida,  perceives  ad- 
vancing rain.75  The  Pearly  Frog  of  Brazil  is  distin- 

golden  scales,  as  the  Peacock  expands  its  plumage/  Ib.  390 

It  plays  with  children  ;  but  when  two  are  in  confinement,  they  may 
be  excited  to  fight.  Ib. 

70  The  Strumous  Lizard  '  seems  to  examine  every  thing  that  comes 
in  the  way  with  attention  ;  and  has  even  the  appearance  of  listening 
to  what  is  said.'    La  Cep.  2.  p.  72. 

71  The   Supercilious  Lizard,  L.  Superciliosa,  so  called  from  the 
projecting  ridge  over  its  eyes,  is  said  by  Seba  to  cry  very  loud,  as 
a  signal  for  the  scattered  individuals  to  gather  when  endangered. 
Sebo,  Mus.  v.  1. 

73  Seba  mentions  the  Forkheaded  Lizard  as  uttering  a  cry  as  a 
signal  of  danger,  Ib.  p.  109. 

73  The  Two  Spot  Lizard,  L.  Cimaculata,  is  thus  taken.     Its  voice 
is  a  kind  of  whistle,  which  it  emits  frequently.     If  a  person  carries 
towards  it  a  bunch  of  straw,  imitating  its  whistle,  the  animal  leaps 
into  it,  and  is  secured.  La  Cep.  1.  p.  330. 

74  *  They  begin  their  journey  in  the  evening,  travelling  all  night, 
on  purpose  to  avoid  becoming  the  prey  of  rapacious  birds  ;  always 
concealing  themselves  during  the  day  under  stones,  or  other  re- 
cesses ;  and  only  resume  their  journey  when  night  begins.'  La  Cep. 
v.  2.  p.  229. 

75  '  The  House  Frog  indicates  rain  by  being  uncommonly  noisy 
before  it  happens/  Flint  Am,  Geog.  p.  201. 
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LETTER  guished  for  its  beauty.76  So  is  the  common  Tree  Frog, 
* — J. — .  which  lives,  like  Birds,  on  the  branches  of  the  forest, 
and  in  seeking  insects  is  almost  as  light  and  nimble  in 
its  motions  as  they  are;  and  is  ingenious  in  its  efforts 
for  its  successful  provender.77  The  Red  Tree  Frog  is 
used,  by  the  Indians  of  South  America,  to  give  a  fine 
red  or  yellow  colour  to  the  feathers  of  their  Parro- 
quets.78  The  most  extraordinary  property  of  Frogs 
is  that  of  being  able  to  swallow  fire.79 

The  TOAD  has  been  tamed  and  domesticated.  One 
became  familiar  in  a  house  for  thirty-six  years,  and 
welcomed  that  light  which,  in  its  natural  state,  is 
unpleasant  to  it.80  It  displayed  here  as  much  original 

76  Its  body  is  strewed  all  over  with  small  grains  or  tubercles  of  a 
pale  red  colour  resembling  pearls.     La  Cep.  246. 

77  Ib.  257,  8.  '  Its  contrivances  for  concealment,  and  for  surprising 
its  prey  ;  the  agility  with  which  it  springs  for  several  feet  among 
the  smallest  branches,  and  the  facility  with  which  it  keeps  itself 
safe  from  falling ;  are  really  admirable.'  p.  258. 

78  *  For  this  purpose,  they  pluck  off  the  feathers  of  the  nestling 
ones,  and  rub  the  skin  with  the  Frog's  blood.     After  this  operation, 
the  new  feathers  grow  red  or  yellow,  instead  of  being  green  as  be- 
fore.' La  Cep.  270. 

79  Catesby  states  that  the  Land  Frog  which  inhabits  Virginia  and 
Carolina  prefers  those  insects  which  shine  in  the  dark.     On  a  warm 
evening,  a  person  in  his  company  let  fall  some  burning  tobacco  from 
his  pipe,  which  was  instantly  swallowed  by  a  Land  Frog  squatting 
close  by.     '  Catesby  offered  it  a  little  bit  of  lighted  charcoal,  which 
it  swallowed  immediately.     He  found,  on  repeated  trials,  that  the 
Land  Frog  constantly  swallowed  whatever  burning  substances  came 
within  its  reach.'  La  Cep.   1.  p.  233.    Catesby's  Carol,  v.  2.  p.  69. 
Lawson's  Carol.  132. 

80  *  This  Toad  had  originally  taken  up  his  residence  under  an 
outer  stone  before  the  door  of  the  house,  and  was  of  considerable 
size  when  first  noticed.     It  came  forth  from  its  hole  every  evening, 
immediately  on  observing  the  candle,    waiting  deliberately  to  be 
lifted  up  and  carried  to  a  table  within  the  house,  where  it  was  fed 
with  insects,  flies  and  millipeds.     It  particularly  preferred  maggots 
or  small  worms.    It  watched  these  with  great  eagerness,  and  having 
measured  the  distance  with  its  eyes,  it  darted  out  its  long  tongue, 
which  brought  back  the  animal  to  it.'  La  Cep.  p.  291,  2.     Pennants' 

Brit. 
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mind  as  any  other  Quadruped,  and  was  never  offen-  LETTER- 
sive.81  Tliis  fact  is  sufficient  to  show  that  the  living 
principle  of  the  Toad  race  has  the  same  susceptibility, 
memory,  will,  perception,  suitable  judgment,  and 
limited  improvability,  as  every  class  of  animated  na- 
ture seems  to  exhibit.82  Its  vitality  is  peculiarly 
durable,  tho  deprived  of  air  and  light.83  The  Beavers 
have  been  proverbial  for  their  intelligence,  ever  since 
North  America,  their  chief  seat,  has  become  known; 
and  the  Otters  display  the  same  maternal  sensibilities 
which  other  orders  of  animals  so  strikingly  exhibit. 


84 


Brit  Zool.  It  lived  36  years  thus  domesticated,  when  a  Raven 
injured  it  at  the  mouth  of  its  hole. 

81  'Having  never  been  injured  by  any  person,  it  shewed  no  signs 
of  uneasiness  or  anger  when  touched.  Even  ladies  were  curious  to 
see  it.  After  the  Raven  had  put  out  its  eye,  it  could  not  seize  its 
prey  as  before,  not  being  able  to  judge  its  distance  and  situation 
with  the  same  accuracy/  La  Cep.  292. 

62  'We  may  perhaps  conclude  that  when  supplied  with  abundance 
of  food  of  a  particular  kind,  and  when  preserved  from  the  ordinary 
dangers  incident  to  its  natural  life,  the  Toad  may  be  improved,  like 
many  other  species  of  animals/  La  Cep.  p.  294. 

83  *  A  gentleman  informed  me  that  he  had  put  a  Toad  in  a  flower- 
pot, and  buried  it  in  the  ground  ;  at  the  end  of  twenty  years  he  took 
it  up,  and  found  it  increased  in  size  and  apparently  healthy/    Jesse, 
Glean.  116.     Mr.  Bingley  has  collected  two  cases,  where  the  Toad 
was  found  imbedded  within  the  wood  of  an  elm  and  oak  tree ;  and 
three  where  it  was  cut  out  of  stone  and  marble  ;  in  each  case  alive 
or  reviving  into  life.  v.  3.  p.  168.  These  instances  appear  authentic  ; 
but  it  is  difficult  to  say  which  is  the  most  extraordinary  circumstance 
— that  they  should  retain  vitality  in  such  an  inclosure,  or  that  they 
should  have  remained  still  or  torpid  long  enough  to  have  allowed 
the  wood  or  stony  matter  to  have  formed  around  them. 

84  Our  Sea  Captains  have  observed  on  the  NW.  coast  of  America, 
that  when  a  female  Otter  is  attacked  in  company  with  her  young 
one,  she  clasps  it  with  her  fore  feet,  and  plunges  beneath  the  sur- 
face ;  but,  as  the  cub  cannot  remain  long  under  water,  she  is  forced 
to  rise  again  very  soon.     If  the  hunters  can  come  on  the  female  by 
surprise,  and  separate  her  from  her  young  one,  the  cub  is  taken 
immediately ;  but  the  mother  no  sooner  hears  its  cries,  than  she  swims 
to  the  boat  from  which  they  proceed,  and,  regardless  of  all  danger, 
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LETTER    The  Badger  exhibits  the  domestic  feeling  of  living 
v_^l_j  with  its  mate,  and  is  susceptible  of  tuition.85 

Thus  all  Quadrupeds  seem  to  have  been  created 
to  possess  one  analogous  mind,  uniform  in  its  essen- 
tial qualities  ;  but  acting  variously,  according  to  the 
diversities  of  its  bodily  investments. 


shares  the  fate  of  her  little  complaining  captive.  l  It  is  a  crafty 
animal,  yet  may  be  tamed,  and  employed  to  catch  fish  for  its  mas- 
ter/ Kerr's  Linn.  173. 

85  *  The  Common  Badger  may  be  tamed,  if  caught  young.     It 
lives  in  pairs  together,  and  is  very  cleanly.'  Kerr's  Linn.  187. 
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LETTER    XVI. 

THE  SERPENT  TRIBE— THEIR  PECULIARITIES  AND  MIND— 
THEIR  MORE  REMARKABLE  SPECIES—THE  ALLEGED  SEA 
SERPENT. 

THE  SERPENT  Tribe  exhibits  the  Animal  mind  in  LETTER 
another  incorporation  of  material  particles,  approach-  v  XyL  ^ 
ing  more  nearly  the  Lizard  race  than  any  of  the 
preceding  classes  of  animated  nature  ;  but  yet  distin- 
guished from  that,  and  from  every  other,  by  peculia- 
rities appropriated  to  itself.  It  has  sufficient  similari- 
ties with  all,  to  show  that  it  is  a  part  of  the  same 
general  economy  of  animated  nature  :  altho  identical 
with  no  other,  it  has  analogies  and  relations  to  all. 
It  is  one  of  the  departments  of  the  same  grand  em- 
pire of  organized  living  forms  and  sentient  beings ; 
full  of  mingled  beauty  and  terror ;  presenting  to  us 
a  new  exercise  of  the  Divine  imagination  in  its 
system  of  Creation ;  but  more  exclusively  existing 
for  its  own  enjoyment,  and  less  serviceable  to  Man 
or  to  the  rest  of  Nature,  than  any  other  Animal 
genera  that  we  have  been  reviewing. 

The  Serpents  have  been  arranged  by  La  Cepede 
under  eight  genera; l  each  including  subdivisions  and 

1  These  are, — the  Vipers,  the  Boa,  the  Rattlesnakes,  Snakes,  the 
Amphisboena,  Coecilia,  Langatra,  and  Acrochord.  La  Cep.  v.  3.. . — 
The  genera  of  Linnaeus,  at  first  only  six,  are  now  made  by  his  later 
editors  the  same,  with  a  mere  difference  of  position  ;  as  he  puts  the 
Rattlesnake,  Crotalus,  for  the  first,  and  Coluber,  the  Viper,  as  his 
third.  Turt.  Linn.  1.  p.  639. 
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LETTER    many  species;2  of  which  the  Vipers  are  by  far  the 

XVI.  % 

most  numerous. 

Tho  destitute  of  feet  and  wings,  few  animals  are 
so  nimble  as  Serpents,  or  can  transport  themselves 
from  place  to  place  with  equal  agility.  Whether  to 
seize  its  prey  or  escape  from  danger,  the  Serpent 
moves  with  the  rapidity  of  an  arrow  ;  and  emulates, 
even  surpasses,  several  species  of  birds,  in  the  ease 
and  rapidity  with  which  it  gains  the  summits  of  the 
highest  trees ;  twisting  and  untwisting  its  flexible 
body  around  their  trunks  and  branches  with  such 
celerity,  that  the  sharpest  eye  scarcely  follows  its 
rapid  motion.4  Their  size  greatly  varies  :  some  are 
but  a  few  inches  long,  while  others  extend  to  forty 
or  even  fifty  feet.  All  are  covered  with  scales,  or 
scaly  tubercles ;  and  by  this  analogy  are  connected 
with  the  Lizards  and  Fishes.  Their  brain  case  is 
constructed,  in  some  measure,  like  that  of  the  ovi- 
parous Quadrupeds ;  but  not  reaching  so  far  back  in 
them,  scarcely  defends  the  organ  of  the  spinal  mar- 
row. Hence  Serpents  are  extremely  vulnerable,  and 
easily  killed  by  blows,  on  that  part  of  their  head.5 
The  rest  of  their  skeleton  has  a  strong  resemblance 
to  that  of  fishes ;  but  from  the  nature  of  their  respi- 
ration, they  cannot  remain  long  under  water.6 

All  parts  of  their  body  have  great  force,  agility, 

2  To  the  Boa  genus,  11  species  are  allotted;  6  to  the  Rattlesnakes; 
24  to  the  Snakes ;  5  Amphisboenas  ;  2  Cecilias ;  1  Langatra ;  and 
1  Acrochord.  La  Cep.  v.  2.  p.  188-351. 

3  La  Cepede  subdivides  the  Vipers  into  two  classes :  one  that 
produces    the   young    completely  formed,  27  species  ;  the    other, 
which  emits  eggs  from  which  the  young  are  afterwards  hatched,  in 
169  species,  v.  3.  p.  175  ;  v.  4.  p.  1-187 The  Linnasan  classifi- 
cation, without  this  specific  distinction,  enumerates   successively 
175  species.     T.  Lin.  674-95. 

4  La  Cep.  v.  3.    .  2.  *  Ib.  p.  6.  6  Ib.  p.  6.10. 
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and  elasticity.  They  are  most  abundant  in  warm  and  LETTER 
temperate  regions  ;  but  increase  in  size  and  numbers 
in  proportion  to  the  heat  and  moisture,  and  to  the 
freedom  of  their  range.  They  have  less  blood  than 
quadrupeds,  and  a  lower  animal  heat  and  less  interior 
activity  of  system  ;  and  in  these  respects  they  come 
nearer  to  the  formation  of  the  insects  and  worms.7 
They  are  more  animated  in  times  of  tempest  and 
hurricane,  when  the  electricity  of  the  atmosphere  is 
in  the  greatest  perturbation.8  Their  sense  of  hearing 
is  dull,  but  their  vision  acute.  Their  eyes,  for  the 
most  part,  are  excessively  brilliant  and  animated, 
extremely  moveable,  considerably  prominent,  and 
advantageously  placed  for  receiving  the  images  of 
objects  from  an  extensive  field.  They  have  a  mem- 
brana  nictitans  to  draw  over  their  sight  when  the 
sun's  rays  are  too  powerful,  or  any  injury  approaches. 
Their  sense  of  taste  is  probably  of  considerable  de- 
licacy, as  the  tongue  is  very  slender,  and  divided 
into  two  points,  which  admit  of  its  being  readily 
applied  to  sapid  bodies.  They  touch  only  by  their 
plates  or  scales;  but  as  they  readily  twist  these  round 
every  substance,  their  sensations,  from  the  contact, 
must  be  numerous,  and  their  perceptions  of  touch 
proportionably  nice  and  perfect.9  They  give  many 
indications  that  their  instincts  and  sensations  have  a 
superiority  over  those  of  all  other  Animals,  except 
Birds  and  viviparous  Animals.10 


7  La  Cep.  v.  3.  p.  21-5.  8  Ib.  p.  26.  9  Ib.  p.  39-41. 

10  La  Cep.  p.  42.  '  They  wait  with  amazing  patience,  almost  ab- 
solutely motionless,  and  often  for  a  very  long  time,  the  favourable 
moment  for  seizing  their  prey.  They  show  very  strong  symptoms 
of  violent  rage  when  attacked ;  they  erect  themselves  with  great 
boldness  against  any  one  who  stands  in  their  way ;  they  attack  with 

vast 


I 
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LETTER  Several  species  of  them  live  quietly  about  the 
- — v— '  habitations  of  mankind,  and  sometimes  enter  their 
houses  and  fix  their  residence  there.  They  destroy 
troublesome  animals  and  noxious  insects  which  they 
find ;  but  are  so  far  from  hurting  human  beings, 
that  they  often  pass  over  their  bodies  arid  faces  when 
asleep,  without  doing  any  injury.  They  wander  about 
the  rooms  with  great  familiarity,  and  often  seem  to 
chuse  the  finest  bed  for  their  repose.11  Some  are 
beautiful  animals.12 

Serpents  are  sometimes  so  tamed  as  "  even  to 
show  stronger  signs  of  attachment  to  their  masters 
than  many  kinds  of  domesticated  birds,  or  even  of 
quadrupeds,  being  only  surpassed  in  fidelity  by  the 
Dog."1  Their  length  of  life  is  unknown,  and  most 
likely  differs  in  their  various  species.14  They  become 
torpid  in  winter,  and  congregate  socially  together, 
to  pass  their  hybernation  in  this  associated  state.15 
Their  supposed  power  of  fascination  seems  to  be 


vast  courage,  even  enemies  of  superior  strength;  they  throw  them- 
selves furiously  against  any  person  or  animal  that  disturbs  them  in 
their  combats  or  their  attachments  ;  and,  on  some  occasions  the 
male  defends  his  mate  with  the  utmost  violence/  La  Cep.  42. 

11  La  Cep.  43. 

12  Mr.  Flint  says,  '  We  have  often  seen  the  Glass  Snake  with  a 
body  of  the  most  lustrous  brilliance/  Geog.  M.  p.  76. 

13  La  Cep.  44.  '  In  the  Zoological  Museum  is  the  skin  of  one  that 
when  alive  was  perfectly  tame,  and  had  shown  a  strong  attachment 
to  its  owner,  with  whom  it  had  lived  eleven  years/  Jesse,  Glean.  122. 

14  Reasoning  from  their  comparative  growth,  the  Count  La  Cepede 
infers  that  the  great  Serpents  live  as  long  as  the  Crocodiles,  p.  52. 

15  '  A  woodman  told  me  that  in  grubbing  up  an  old  tree  he  had 
found  nearly  60  Adders  clustered  together,  in  a  torpid  state.     In 
America,  the  farmers  go  in  search  of  Snakes  while  in  this  state,  and 
often  find  them,  in  caves  and  in  the  clefts  of  rocks,  knotted  together 
by  hundreds/    Jesse,  Glean.  121.     The  fat  of  an  Adder  quickly 
removes  the  swelling  caused  by  its  bite.  Ib.  120. 


FROM  THE  CREATION  TO  THE  DELUGE.  443 

explained  away  by  more  exact  observers.16  They  can  LETTER 
exist  so  long  without  food,  that  it  is  probable,  like  *— ^—> 
the  Tortoise  of  Mr.  White,  whose  eating  season  was 
the  summer,  they  only  seek  it  at  particular  periods.17 
They  have  no  voice,  but  a  hiss,  as  their  windpipe 
has  no  epiglottis  to  close  its  upper  orifice,  and  thereby 
modify  the  extruded  air  into  modulated  sound.  But 
this  utterance  is  softer  or  stronger,  according  to  cir- 
cumstances ;  and  is  used  whenever  they  are  inclined 
to  produce  any  sound.18  It  is  therefore  the  voluntary 
effect  and  expression  of  the  Animal's  emotions, 
feelings,  and  wishes ;  and  from  being  spontaneously 
and  forcibly  issued  when  these  occur,  we  may  infer 
that  it  intends  by  that  to  signify  its  sensations.  It  is 


16  Dr.  Barton,  after  having  examined  the  subject,  is  of  opinion 
that  it  does  not  exist ;  and  that  the  reports  of  it  have  arisen  from 
what  has  been  noticed  of  the  fears  and  cries  of  birds  and  other 
animals,  when  their  nests    and    young  seemed   in   danger.    The 
alarmed  Bird  watches  the  Snake,  and  moves  about  it  to  prevent 
these  from  being  discovered. 

17  M.  Audubon  had  a  Rattlesnake  in  a  cage,  which  for  three  years 
refused  all  food.     Bull.  Univ.  1828.  p.  359.     Kalm  found  that  this 
tribe  *  would  live  six  months  without  food,  refusing  every  kind  of 
nourishment/  Kalm's  Trav.  N.  Am.   It  is  said  that  a  Viper  can  live 
a  year  without  any  nourishment.     '  Mr.  Pennant  kept  several  in  a 
box  for  several  months  without  food,  and  yet  they  did  not  seem  to 
have  lost  any  part  of  their  usual  vivaciousness/   La  Cep.  220.  .... 
Dr.  Shaw  mentions  that  he  saw  at  Venice  two  Cerastes,  or  Horned 
Serpents,  which  had  been  kept  in  a  large  crystal  vessel  five  years 
without  any  visible  food.     Travels  in  Egypt,  p.  411. 

18  *  In  the  larger  Serpents,  it  appears  only  to  indicate  want,  desire 
or  rage.  No  peaceful  sensation  seems  to  actuate  them  in  any  sufficient 
degree  for  being  expressed  by  their  organs  of  voice/  La  Cep.  63. 
Mr.  Flint  mentions  of  the  Bull,  or  Prairie  Snake  in  the  Missisippi 
Valley,  *  It  is  of  great  size,  and  common  in  the  Prairies  :  it  lives 
in  holes  in  the  ground,  and  runs  at  the  passing  traveller  with  a  loud 
hiss  ;  but  if  he  stands,  it  instantly  retreats  to  its  hole.    It  is  perfectly 
harmless ;  tho  such  is  its  size,    boldness  and  formidable  appear- 
ance, that  it  is  long  before  the  resident  gets  over  his  horror  of  it.' 
Geog.  Miss.  76. 
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LETTER  therefore  meant  by  the  Serpent  to  be  what  words  of 
passion,  excitation,  appetite,  or  desire  are  to  us ;  for 
it  is  in  these  expressions  of  its  mind  that  the  varied 
sibilation  is  heard.  Its  milder  sensibilities  are  not 
accompanied  by  any  vocal  annunciation.  Yet  perhaps 
if  they  were  sufficiently  studied,  some  light  whisper- 
ing or  murmuring  tones  would  be  found  to  indicate 
their  content  or  pleasure,  since  the  hissing  marks 
their  excitement ;  as  several  Animals  of  prey  accom^ 
pany  their  sense  of  comfort  with  the  softer  modifica* 
tions  of  their  vocal  sound.19 

Serpents  have  great  strength,  from  the  peculiar 
construction  of  their  body.20  They  are  so  tenacious 
of  life,  that  it  is  difficult  to  kill  them  by  wounds  in  the 
body  or  by  the  exhaustion  of  air.21  Severe  cold  only 
suspends  the  activity  of  their  vital  principle,  without 
destroying  it.  The  Rattlesnake  can  bear  to  be  thawed 
and  frozen  alternately,  without  extinguishing  its  life 
or  functional  powers.22  They  have  been,  from  all  anti- 

19  La  Cepede  makes  the  distinction,  that  '  almost  all  animals  of 
prey,  as  Eagles,  Vultures,  Tigers,  Leopards,  &c.  only  emit  their 
cries  when  about  to  seize  their  prey,  or  to  join  in  mortal  combat ; 
while  most  Domestic  Animals  and  singing  Birds  soften  their  voices 
into  the  expressions  of  peaceful  joy,  or  tranquil  and  innocent  plea- 
sure/ But  Mr.  Kerr  adds  to  this  a  qualifying  recollection,  that 
4  Hawks,  a  species  of  Eagle,  and  all  the  Feline  genus,  have  distinct 
expressions  for  peaceable  satisfaction,  for  playfulness,  and  for  ca- 
ressing their  young  and  their  mates.'  p.  64. 

80  *  This  enormous  strength  in  Serpents  is  easily  accounted  for, 
from  the  immense  number  of  powerful  levers  formed  by  their  chine 
and  ribs,  acted  upon  by  a  body  almost  entirely  composed  of  muscle, 
which  winds  all  round  the  enemy  they  mean  to  destroy/  La  Cep.  67. 

21  After  Redi  and  Boyle  had  apparently  killed  them  by  the  total 
abstraction  of  air  from  the  glass  of  an  air-pump,  they  exhibited 
signs  of  life  twenty-three  hours  afterwards,  on  re-admitting  the 
fluid.  One,  taken  near  the  fire,  darted  out  its  forked  tongue,  tho 
it  died  the  next  day. 

n  M.  Audubon  found  a  Rattlesnake  in  Winter  as  rigid  as  a  stick, 
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quity,  and  in  most  countries,  celebrated  for  their  great  LETTER 
cunning  or  sagacity ;  which  must  be  chiefly  displayed  <— 
in  their  modes  of  evading  their  enemies,  or  of  ob- 
taining the  prey  they  seek  for,  when  they  desire  it.  * 
Some  Serpents  are  eminently  beautiful,  for  their  bril- 
liant colours,  of  which  several  display  fine  iridescent 
changes.24  It  is  a  curious  distinction  of  these  Animals, 
which  has  been  lately  made,  that  all  the  species  of 
Serpents  of  which  the  young  are  hatched  within  the 
mother,  and  which  are  therefore  born  alive,  are 
venomous.25  This  seems  to  be  more  certain  than  the 
converse  of  the  rule,  that  all  oviparous  Serpents  are 
not  injurious. 

in  a  complete  torpor,  but,  being  placed  in  a  bag  on  his  back,  he  felt 
it  move,  and  took  it  off.  It  issued  from  the  bag  full  of  life,  but  the 
cold  soon  brought  back  its  former  state.  He  revived  it  several  times 
by  placing  it  near  the  fire.  While  it  was  torpid,  all  its  organic  func- 
tions ceased.  He  has  often  found  them  torpefied,  with  much  food 
in  their  stomachs,  frozen  and  not  digested ;  but  when  he  exposed 
the  animal  to  heat,  the  digestion  began  again,  and  continued  till 
the  food  disappeared.  Bull.  Univ.  1828,  v.  3.  p.  358,  9. 

23  Their  food  is  according  to  their  size  and  kind.     Vipers  take 
insects,  Beetles,  Scorpions,  small  Lizards,  young  Frogs  and  Moles, 
small  Mice  and  Toads.     The  great  Serpents  lie  in  wait  near  waters, 
for  Goats  and  Antelopes  ;  and  the  Great  Boa  will  attack  and  swallow 
even  the  Tiger. 

24  TheNaja  is  admired  for  the  splendor  of  its  scales  and  the  glow 
of  its  colours,  but  it  is  one  of  the  most  venomous  Serpents  in  the 
East ;  and  '   is  supposed  to  have  some  distant  resemblance  to  the 
human  countenance  in  its  head/ — '  Nature  thus  stamping  the   face 
of  a  most  noxious  reptile  with  a  coarse  image  of  the  noblest  of  her 
works/  La  Cep.  274.  ...  It  is  the  Cobra  di  Capello,  the  Serpens 
Coronatus  of  Ray.  Synop.  p.  330.     This  fancied  resemblance  arises 
from  a  stripe  of  a  different  colour  from  the  rest  of  the  body,  '  forming 
two  circles  round  a  pale  part  on  the  face,  giving  a  faint  likeness  to 
two  eyes,  and,  by  a  double  curve,  the  rude  representation  of  a  nose; 
thus,  altogether,  having  some  likeness  to  the  scratches  of  young 
attempters  at  drawing  the  human  face/  La  C.  275. 

25  It  was  M.  de  la  Borde,  of  Cayenne,  who  made  this  important 
observation.     La  Cep.  88. 
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LETTER        But  it  has  been  ascertained  that  the  oviparous 

Y  VT 

Serpents  contain  those  species  which  are  harmless 
and  inoffensive.  Even  the  oviparous  Vipers  have  no 
fangs,  and  possess  no  venom.26  f  They  only  offer  to 
our  consideration  agile  movements,  elegant  and  light 
proportions,  and  soft  or  brilliant  colours.  The  more 
we  are  familiarized  to  them,  the  more  we  shall  be 
pleased  to  meet  with  them  in  our  woods,  our  fields, 
and  our  gardens.  They  cannot  disturb  the  pleasures 
of  our  rural  habitation ;  but  they  may  increase  our 
enjoyments,  by  the  beauty  of  their  tints,  and  the 
vivacity  of  their  motions.  They  are  an  addition  to 
the  ornaments  of  the  fields ;  and  help,  with  the  other 
animated  beings,  to  embellish  the  vast  and  magnifi- 
cent theatre  of  vernal  nature.'27 

The  Green  and  Yellow  Viper  may  be  seized  with- 
out risk  ;  and,  after  being  taken,  it  becomes  docile, 
and  can  in  a  great  degree  be  domesticated  and 
made  amusive.28  Tho  in  its  natural  state  it  will,  if 
interrupted,  erect  itself  and  hiss,  either  with  anger  or 


*  The  Green  and  Yellow  Viper  is  of  this  sort.  '  This  species  is 
as  perfectly  innocuous,  as  the  Adder  or  common  Viper  is  noxious. 
Its  colours  are  brighter  and  more  lively,  it  is  considerably  larger, 
more  elegant  in  its  proportions,  more  active  in  its  movements,  and 
more  gentle  in  its  manners/  La  Cep.  339.  .  .  *  Its  eye  is  surrounded 

by  a  row  of  golden  yellow  scales/  34o '  This  beautiful  Viper 

usually  grows  to  the  length  of  three  or  four  feet,  of  which  the  tail 
is  about  a  fourth  part.'  When  of  this  size,  two  or  three  inches  are 
its  greatest  diameter.  Ib.  341. 

»  La  Cep.  p.  337. 

88  <  It  may  be  taught  to  perform  a  number  of  evolutions  by  signal. 
We  often  see  children  tie  Vipers  of  this  species  by  the  tail,  and 
make  them  creep  along  in  any  direction  they  choose.  It  allows 
itself  to  be  twisted  round  the  arms  or  neck,  to  be  rolled  up  in  a 
spiral,  and  turned  about  or  hung  up  in  any  way,  without  shewing 
any  symptoms  of  anger  or  dislike.  It  seems  even  pleased  to  be 
thus  teased  and  played  with  by  its  masters/  p.  342. 
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fear,  yet  it  does  no  harm.29  It  has  been  known  to  LETTER 
exhibit  attachment  and  affectionate  feelings  to  its 
human  friends.30  The  Roman  or  Esculapian  Viper  is 
as  mild  and  tractable.31  The  Lady  Viper  unites  the 
same  attractive  temper  with  a  superior  beauty  of  form 
and  colour.32  The  Boiga  has  a  still  more  magnificent 
appearance,33  with  the  same  acquiescing  gentle- 


29  La  Cep.  343. 

30  Bomare  mentions  of  a  Viper,  what  seems  referable  to  this  spe- 
cies :  '  It  was  so  fond  of  a  woman  who  kept  and  fed  it,  that  it  often 
rubbed  along  her  arms,  as  if  to  caress  her,  and  concealed  itself 
among  her  clothes,  or  even  in  her  bosom.     It  was  obedient  to  her 
voice,  came  to  her  when  called,  followed  her  continually,  seemed  to 
know  her  laugh,  and  would  turn  to  her  as  she  walked,  as  if  waiting 
her  orders.     On  one  occasion,  Bomare  saw  her  throw  it  into  the 
water  from  a  boat,  as  she  was  in  one  on  a  river,  but,  obedient  to 
her  voice,  it  endeavoured  to  swim  after  her,  till  it  perished  in  the 
waves/    La  Cep.  345.    Bomare,  Diet.  Hist.  Nat. 

31  It  is  found  in  France,  Spain  and  Italy.     '  It  is  as  gentle  and 
harmless  as  the  Green  and  Yellow,  the  Collared,  the  Smooth,  and 
the  Four-striped  Vipers  ;  but  perhaps  more  familiar  in  its  manners. 
It  allows  itself  to  be  caressed  and  handled  by  children.     It  likes  to 
be  near  inhabited  places,  glides  frequently  into  houses,  and  some- 
times slips  into  the  beds/    It  casts  its  skin.    La  Cep.  365,  6. 

32  Coluber  Domicilla.  Linn.   *  This  is  one  of  the  gentlest  and  most 
beautiful  of  Serpents.     Its  proportions  are  more  elegant  and  deli- 
cate than  in  most  others ;  its  nimble  yet  moderate  motions  augment 
the  pleasure  produced  by  the  beautiful  mixture  of  its  fine  colours/ 
La  C.  377.  .  .  .'  It  seeks  warm  situations/     '  The  smallness  of  its 
size,  the  beauty  of  its  colours,  the  gentleness  of  its  motions,  and  the 
innocence  of  its  disposition,  inspire  the  Indians  with  a  fondness  for 
it.    Women  take  it  in  their  hands,  caress  and  cherish  it.  The  ladies 
in  Malabar  place  it  in  their  bosoms,  and  it  seems  perfectly  sensible 
of  their  kindness/    La  Cep.  379.  . .  .The  laced  Viper  is  as  pretty, 
gentle  and  favored,    v.  4.  p.  16. 

33  C.  Ahaetulla.  l  This  species  combines  the  richest  colours  of  the 
finest  gems,  with  the  splendor  of  burnished  gold  mixed  with  the 
heightening  contrast  of  dark  brown  shades.    The  scales  of  its  head, 
and  the  whole  upper  surface  of  its  body,  are  blue,  changing  its  hue 
as  it  moves  in  the  light,  sometimes  to  an  emerald  green.    This  is 
finely  variegated  by  a  chain  of  golden  yellow.     The  whole  under 
surface  is  of  a  silver  white,  separated  from  the  back  by  a  golden 

stream 
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LETTER    ness,34  and  with  an  attempt  at  a  musical  intonation  of 

^y1'  ,  the  serpentine  hiss.35 

Of  the  other  Serpents,  it  need  only  be  mentioned 
here,  that  the  enormous  BOA  twists  itself  round 
calves,  and  sheep  and  goats,  to  crush  their  bones, 
and  then  swallows  them  whole,  as  common  Serpents 
absorb  a  toad.36  It  has  been  seen  to  overcome,  kill, 
and  devour  Tigers  in  this  way,  tho  not  till  after 
a  desperate  struggle-37  The  dangerous  RATTLE- 
SNAKES are  too  well  known  to  you  to  be  described 
in  this  Letter ;  but  their  pleasing  sensibilities  ought 
to  be  noticed  ; 38  and  also  the  fact,  that  they  do  not 

stream  on  each  side,  the  length  of  the  body.  It  seldom  exceeds  three 
feet  in  length,  but  is  not  an  inch  in  diameter.'  LaCep.  p.  39. 

34  *  In  the  Isle  of  Borneo,  the  children  play  with  it ;    carry  it  in 
their  hands,  and  twirl  it  about  their  necks,  arms  and  bodies.     The 
Boiga  returns  caress  for  caress  to  the  Indian  children,  who  fondle 
it ;  and  seems  pleased  with  their  play.*    La  Cep.  42. 

35  '  It  conceals  itself  under  trees,  to  surprise  small  birds,  and  is 
said  to  attract  them  by  a  peculiar  kind  of  whistling/     This,  by  a 
manifest  exaggeration,  has  been  called  a  song,  in  the  description  of 
Seba's  Museum.     La  Cep.  41. 

x  La  Cep.  193,  5.     For  the  most  part  it  exceeds  20  feet  in  length. 
In  Congo,  they  are  25  ;  in  the  Molucca  Islands,  and  in  the  Great 

Amazon  River,  from  that  size  to  30  feet.  196,  7 The  Mexicans 

worshipped  it.    202 It  is  also  venerated  in  Mozambique  and 

Japan.  205 It  has  crushed  and  swallowed  wild  he  Goats,  Stags 

and  Buffaloes.  213,  214. 

37  An  account  of  a  struggle  of  this  kind  in  India,  was  published  in 
several  periodicals,  in  a  letter  from  a  person  who  saw  it  and  the 
Tiger's  fate.  The  Boa,  as  with  others,  smeared  his  victim  over  with 
a  slime,  to  facilitate  the  deglutition.     One  is  affirmed  to  have  thus 
swallowed  a  Buffalo.  Bingl.  207. 

38  '  Mr.  St.  John  once  saw  a  tamed  Rattlesnake  as  gentle  as  a 
reptile  could  be.     It  went  to  the  water,  and  swam,   whenever  it 
pleased :  and  when  the  boys  to  whom  it  belonged,  called  it  back, 
their  summons  was  readily  obeyed.    They  often  stroked  it  with  a  soft 
brush;  and  the  friction  seemed  to  cause  the  most  pleasing  sensa- 
tions ;  for  it  would  turn  on  its  back  to  enjoy  it,  as  a  Cat  does  before 
a  fire.'     Bingley,  Animal  Biog.  v.  3.  p.  203.     Its  fangs  had  been 
extracted. 
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willingly  injure  mankind.39  Nor  will  my  space  LETTER 
admit  of  any  detail  as  to  the  Genus  of  Snakes,  nor  of 
the  remaining  classes.  The  facts  which  have  been 
selected  will  serve  to  give  you  a  sufficient  general 
idea  of  this  Order  of  those  diversified  animated 
beings,  which  have  been  appointed  to  inhabit  our 
highly- variegated  Earth.  In  Egypt  and  Africa,  Ser- 
pent flesh  has  been  used  as  an  article  of  human  food  ;40 
and  modern  as  well  as  ancient  nations  have  made 
them  objects  of  religious  veneration.41 

39  '  If  not  provoked,  these  animals  are  perfectly  inoffensive  to 
mankind,  being  so  much  alarmed  at  the  sight  of  man,  as  always,  if 
possible,  to  avoid  them,   and   never   themselves   commencing   an 
attack/    Bingl.  203.     Catesby  remarks  that  they  are  never  aggres- 
sors, except  in  what  they  prey  upon.     They  have  no  inclination  to 
bite,  unless  disturbed,  and  then  give  notice  by  shaking  their  rattles. 
Nat.  Hist.  Car.     Mr.  Flint  also  recently  intimates,  that  their  bite  is 
not  so  mortal  as  is  generally  supposed.     '  From  whatever  cause  it 
be,  few  fatalities  occur  from  it.     We  have  seen  great  numbers  that 
have  been  bitten  by  Rattlesnakes,  or   Copperheads  or  Mocassins, 
and  we  have  never  seen  a  fatal  case/  '  It  is  a  received  maxim,  that 
the  application  of  volatile  alkali,  internally  and  to  the  wound,  is  a 
certain  cure/    Geog.  Miss.  76. 

40  Dr.  Th.  Shaw  says  of  Egypt,  '  I  was  informed  that  more  than 
40,000  persons  in  Cairo   and  in  the  neighbourhood,  live  upon  no 
other  food  than  Lizards  and  Serpents.  This  singularity  entitles  them 
to  attend  on  the  embroidered  hanging  of  black  silk  made  every  year 

for  the  Kaaba  of  Mecca/    Trav.  Barb.  p.  412 Lopez  mentions 

that  the  Negroes  of  Congo  and  Angola  feast  on  the  Boa,  '  as  they 
prefer  its  flesh  even  to  poultry/  Hist.  Gen.  Voy.  173,  249. ...  Carli 
mentions  the  same  fact ;  *  They  feast  upon  its  flesh,  rejecting  only 
the  skin,  tail,  head  and  entrails/  La  Cep.  221....  Captain  Stedmans 
mentions  that  the  Negroes  wished  to  eat  the  Boa  he  shot  at,  declar- 
ing its  flesh  to  be  exceedingly  good  and  wholesome. 

41  The  Gentoo  Indians  revere  the  fatal  Cobra  di  Capello,  as  the 
Mexicans  deified  the  Boa.    '  They  distinguished  it  by  a  name  signi- 
fying Emperor.     All  its  motions  were  watched  with  great  attention  ; 
and  its  long  and  violent  hissings  were  heard  with  universal  conster- 
nation.    Some  public  calamity  was  expected  to  follow  these  warn- 
ings/ Wood's  Zoog.  2.  p.  88.  Mr.  Bryant  has  collected  many  notices 
of  the  Serpent  Worship  in  antiquity,  in   his  Analysis  of  Ancient 
Mythology. 
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LETTER  The  Serpent  tribes  with  which  we  have  become 
* — ^-L->  acquainted,  are  those  which  appear  on  land  ;  whether 
the  ocean  contains  any  classes  of  this  Order  of  beings, 
is  not  yet  decided  by  modern  Naturalists.  Pontop- 
pidan,  two  centuries  ago,  described  a  formidable 
creature  of  this  kind  in  the  Northern  Seas  ;  but  no 
late  Navigators  having  met  with  such  a  one,  his 
account  has  fallen  into  discredit,  tho  the  American 
and  other  Mariners  have  reported  similar  animals  to 
have  appeared  occasionally  on  their  coasts.42 


42  Several  accounts  having  appeared,  at  various  times,  concern- 
ing a  large  SEA  SERPENT  seen  in  different  seas,  it  may  not  be  right 
to  omit  entirely  to  notice  them.  They  are  not  of  that  kind  which 
authorize  the  judgment  to  rest  its  scientific  belief  upon  them,  but 
they  seem  too  many,  and  too  unconnected  with  each  other,  to  be 
wholly  passed  by.  Future  facts  must  be  waited  for,  before  we  can 
conclusively  admit  that  such  an  Animal  exists :  but  it  may  not  be 
unuseful  to  notice  a  few  of  the  more  recent  periodical  statements  : 
On  25  June  1827,  about  45  miles  from  Cape  Ann  (Massachu- 
setts Bay)  one  was  said  to  be  seen  by  Captain  White  of  the  Hope, 
about  60  feet  long,  with  3  fins  on  its  back.  It  came  within  25  feet. 

Salem  Gazette Five  witnesses  deposed  that  one  appeared  off 

Norway,  on  24  August  1827,  of  a  dark  colour.  Its  head  and  about 
twelve  feet  were  out  of  water.  It  swam  away  in  several  bends, 
which  had  intervals  of  40  feet.  From  these  it  was  calculated  that 
the  whole  animal  was  above  400  feet,  and  as  thick  as  an  hogshead. 
On  the  26th  August,  it  was  seen  260  fathoms  off.  On  September  3d 
again  at  New  Handspike.  On  5th,  off  Lysagen.  Christian  Lett. 
New  Times,  18  Sept.  1827.  This  is  the  most  extravagant  account 

of  any  recent  ones,  and  reminds  us  of  Pontoppidan's  wonders 

Don  Lopez,  Captain  of  an  Havannah  steamer,  reported  to  the  Cap- 
tain General  of  that  place,  that,  on  3  Jan.  1830,  at  4  miles  from  the 
coast,  he  saw  the  upper  jaw  of  a  great  Fish  rise  about  16  feet  above 
the  surface  of  the  water,  with  others  of  various  sizes  playing  about 
it.  About  60  feet  from  its  mouth  was  a  great  fin  or  wing  9  feet 
high :  its  tail  remained  under  water.  It  suddenly  sank,  but  rose, 
ten  minutes  after,  farther  north.  It  was  larger  than  a  Whale,  and 

of  a  different  size.  Charlestown  Courier In  February  1830,  a 

Sea  Serpent  was  seen  off  the  Isle  of  Lewis,  in  the  Hebrides,  for  a 
fortnight,  sporting  in  the  arm  of  the  sea  called  the  Broad  Bay.     It 
was  from  60  to  80  feet  long,  of  a  white  colour,  with  a  mane.  Inver- 
ness 


FROM  THE  CREATION  TO  THE  DELUGE. 

ness  Courier,  March  1830 Captain  Hancock  described  one,  as 

seen  by  him  in  April  1830,  off  St.  Augustine's  Bar,  near  Florida. 
His  length  from  20  to  25  feet ;  his  jaws  wide  enough  to  receive  a 
small  barrel,  with  4  rows  of  teeth ;  his  head  like  an  Alligator's ; 
his  fins  4  to  6  feet  long,  like  a  Seal's,  and  of  the  size  of  a  common 
door  ;  the  tip  of  his  tail  sharp,  like  a  harpoon.  Leaping  forward  to 
catch  a  porpoise,  he  sprang  5  or  6  feet  out  of  the  water.  Savannah 
Georgian,  Ap.  23.  ...  The  New  York  Gazette  of  2  Sept.  1831,  stated 
that  a  Sea  Serpent  was  seen,  the  second  time  this  summer,  off  Boar's 
Head,  Hampton  Beach,  on  the  preceding  Saturday,  and  was  care- 
fully observed  by  several  persons  for  fifteen  minutes Dr.  R. 

Southey  informs  me,  that  fragments  of  such  an  animal  were  thrown 
up,  about  twenty  years  ago,  on  the  late  Malcolm  Laing's  estate  in 
the  Orkneys,  and  that  one  of  the  pieces  corresponded  with  Egede's 

account  of  a  great  Serpent  of  this  kind Such  are  some  of  the 

latest  accounts,  which  seem  to  relate  to  different  animals  of  the 
Serpent  form  ;  but  the  describers  and  the  descriptions  are  not  such 
as  the  cautious  Naturalist  would  deem  satisfactory  authorities. 
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LETTER    XVII. 

ON  THE  FORMATION  OF  INSECTS—  THEIR  CLASSES  AND 
IMPORTANCE—  THEIR  METAMORPHOSES—  THEIR  ACTEONS 
AND  HABITS  —  THEIR  SENSES,  QUALITIES,  MIND,  AND 
FEELINGS. 


LXVI?  R  ^HE  INSECTS  and  WORMS  were  the  '  creeping  things' 
which  were  ordered  to  appear  among  the  Creations 
of  the  Sixth  Day.  As  they  have  recently  become 
objects  of  much  attention,  and  have  been  described 
in  their  most  striking  characteristics,  with  great 
knowlege  and  discrimination,  by  very  able  Natural- 
ists, our  countrymen  and  contemporaries,  it  will  fulfil 
my  purpose  of  laying  before  you  a  general  map  of 
created  nature,  if  I  select  only  a  few  facts  and  ob- 
servations which  will  bring  some  of  their  most  re- 
markable properties  and  peculiarities  under  your 
consideration. 

The  INSECT  race  are,  in  number,  by  far  the  most 
considerable  portion  of  animated  beings,  and  whoever 
duly  studies  their  habits,  economy,  and  uses,  '  will 
acknowlege  that  they  have  been  created  with  design  ; 
and  will  not  doubt  but  the  design  was  benevolent.'1 

The  triple  metamorphosis  or  transformation  which 
most  of  them  undergo,  has  been  said  to  be  effected 
by  casting  off  the  different  coats  or  coverings  in 

1  Samouelle's  Entomologist's  Companion,  p.  17.  "  All  genuine 
Insects  have  six  legs  ;  a  head  distinct  from  their  body,  furnished 
with  two  antennae  ;  and  pores  for  respiration,  conducting  to  tracheae  ; 
arranged  along  their  sides.  They  are  all  produced  from  eggs. 
Some  undergo  no  metamorphosis  ;  others  but  a  partial  change  ; 
whilst  the  remainder  pass  through  three  stages  of  existence,  after 
their  egg  state.'  Ib.  21. 
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which  the  perfect  Insect  is  inclosed ;  but  it  may  be    LETTER 

more  near  the  unknown  truth  to  say,  that  the  perfect  * -^—> 

Insect  is  forming  or  developing  in  the  first  or  Cater- 
pillar state,  and  is  completed  in  its  second  or  Chry- 
salis condition,  from  which  it  emerges  into  a  new 
and  more  active  existence,  which  is  its  last  and  re- 
producing form.2 

Linnaeus  arranged  them  into  seven  Orders ;  and 
these  into  many  genera ;  which  were  again  subdi- 
vided into  a  large  multiplicity  of  species.3  The  real 
quantity  of  these  we  may  conceive,  when  we  find 
that  three  thousand  of  them  are  to  be  found  in  Great 
Britain  alone.  The  multitude  must  therefore  be  very 
great,  which  are  existing  elsewhere.4  It  is  not  neces- 
sary to  say  that  they  are  the  favorite  productions  of 

2  *  The  egg  is  first  excluded  by  the  female,  and  contains  the  insect 
in  its  smallest  state.     From  the  egg  is  produced  the  Larva,  Grub, 
or  Caterpillar,  of  a  moist,  soft  substance,  without  wings,  slow  in  mo- 
tion ;  often  with  numerous  feet ;  sometimes  with  none ;  sterile  ;  and 
very  voracious  of  its  proper  food.     From  this  state  it  passes  into 
that  of  the  pupa  chrysalis,  or  nymph  ;  which  is  drier  and  harder 
than  the  last,  confined  in  a  narrow  compass  ;  naked,  or  inclosed  in 
a  web ;    often  without  a  mouth  ;    and  sometimes  with,  sometimes 
without  feet.     Escaping  from  this  last  confinement,  it  becomes  the 
perfect  active  insect,  furnished  with  antennas.'    T.  Linn.  v.  2.  p.  4. 

3  These  Orders,  in  his  own  last  edition  of  his  Systema,  were, 
Coleoptera;  Hemoptera  ;  Lepidoptera;  Neuroptera;  Hymenoptera; 
Diptera;  Aptera.   T.  Linn.  4.  .  .  .Fabricius  endeavoured   to  super- 
sede this  system  by  a  different  one,  in  thirteen  classes  ;   but  it  has 
not  been  found  so  useful  as  the  Linnaeau. 

4  *  These,  in  Britain,  are  probably  not  one-half  of  the  European 
Insects  ;  while  we  know  that  every  other  quarter  of  the  globe  is  still 
more  prolific  in  species  wholly  different.     Every  kind  of  Plant  pro- 
bably affords  nutriment,  on  the  average,  to  three  or  four  species  of 
Insects.     Hence  there  can  be  little  doubt,  that  the  Insect  is  vastly 
more  populous  than  the  Vegetable  world/  Sam.  p. 46.  .  .  .This  esti- 
mation is  moderate :  but  Mr.  Kirby  states  the  British  Insects  to  be 
10,000  ;   and  that  the  number  in  the  whole  globe  may  amount  to 
400,000  species,   v.  4.  p.  477.     But  these  vast  calculations  are  too 
vague  to  be  implicitly  relied  on. 
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LETTER  the  Creator,  because  each  of  His  Kingdoms  claims 
and  deserves  the  same  idea :  all  His  works  on  Earth 
have  been  favorite  operations  with  Him  ;  tho  most 
of  all,  our  much  honored  and  most  favored  race. 
The  Flower  and  the  Fish  have  been  as  finely  imagined 
and  as  elaborately  executed  as  the  richest  Butterfly 
and  the  most  brilliant  Beetle.  But  we  may  admit,  that 
He  has  combined  and  displayed  in  the  Insect  World 
the  beautiful  and  the  graceful,  the  interesting  and  the 
alluring,  the  curious  and  the  singular.  They  deserve 
our  notice,  and  compel  our  admiration,  not  only  for 
their  sprightliness,  forms,  and  colours,  but  also  for 
(what  most  impresses  my  mind)  exhibiting  to  us 
another  investiture  and  display  of  the  living,  and 
sentient,  and  thinking  principle ;  and  this,  in  full  acti- 
vity and  power  within  figures  and  limbs  so  small,  as 
to  compel  our  wonder  at  the  nature  of  that  intellectual 
mystery  and  miracle  to  which  space  is  indifferent, 
and  which  is  equally  efficient  and  astonishing  in  the 
smallest  as  in  the  greatest  body — in  the  winged  Fly, 
that  is  but  a  speck,  as  much  as  in  the  Elephant,  the 
Boa,  or  the  Eagle.5  The  mental  principle  is  shown 
by  the  Insect  World  to  be  quite  independent  of 

5  A  yellow  Insect  is  now  running  before  me,  not  bigger  than  a  dot, 
but  as  rapid  for  him,  as  a  dog  in  full  speed.  He  runs  straight  for- 
ward over  my  paper,  and  turns  towards  the  inky  letters.  What  are 
dry,  he  runs  over  ;  what  he  finds  wet,  he  stops  at,  and  goes  round 
them  ;  he  runs  over  the  white  space  in  a  direct  line  for  some  time, 
either  obliquely,  straight,  or  in  a  horizontal  one.  When  I  put  the 
feather  of  my  pen  in  its  way,  it  stops  and  remains  for  some  time 
motionless,  till,  finding  no  further  alarm,  it  resumes  its  activity.  It 
certainly  paused  by  its  own  choice  and  will.  It  exerted  an  act  of 
judgment  as  it  came  to  the  ink  ;  it  deemed,  or  felt  that  to  be  unsuit- 
able, and  repeatedly  turned  from  it ;  yet  it  discerned  when  it  was 
dry,  and  then  ran  over  what  became  so.  In  the  space  of  a  small 
dot,  a  printer's  full-stop,  it  had  moveable  legs  and  their  muscles,  and 
displayed  all  the  activity,  power,  and  thought  of  a  larger  animal. 
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magnitude  or  matter ;  of  general  form,  and  of  any  LETTER 
particular  organization.  It  is  energetic,  effective,  and  .  xvu'  * 
manifest  in  all.  It  is  equally  associable  with  every 
combination  of  material  element ;  altho  it  never  ap- 
pears but  in  assigned,  regular,  transmitted,  and  spe- 
cific configurations.  It  is  every  where  in  diversified 
but  in  special  organizations,  reproducible  only  from 
themselves.  Insects,  notwithstanding  their  multifa- 
rious nature,  demonstrate  this  truth  as  clearly  as  the 
Plant  or  the  Quadruped.  No  Insect  produces  any 
other  species  than  its  own ;  but  each  class  steadily 
continues  its  descending  perpetuity.  Yet  still  their 
external  appearances  are  so  curious  and  pleasing,  as 
to  deserve  our  attention ;  and  often,  our  warmest 
admiration.6 

6  We  may  coincide  with  Mr.  Kirby  and  Mr.  Spence,  that  to  these 
*  valued  miniatures,  Nature/  that  is,  its  Author,  *  has  given  the  most 
delicate  touch  and  highest  finish  of  her  pencil.  Numbers  are  armed 
with  a  glittering  mail,  like  burnished  gold,  the  genera  Eumolphus; 
in  others,  is  the  dazzling  radiance  of  polished  gems.  Some  are 
decked  with  what  looks  like  liquid  drops  or  plates  of  gold  and  silver. 
Some  exhibit  a  rude  exterior,  like  stones  in  their  native  state,  the 
genus  Trox;  while  others  represent  their  shining  state  from  the 
tool  of  the  polisher.  Some  vie  with  flowers  in  the  delicacy  and 
variety  of  their  colours  ;  others  in  the  texture  of  their  wings ;  and 
others  in  the  rich  cottony  down  that  clothes  them/  Kirby  and  Spence 
Entom.  v.  1.  p.  8.  .  .  .Lander's  description  of  the  appearance  of  one 
species  of  Insect  in  Africa,  as  he  travelled  from  Badagry  to  Basha, 
illustrates  the  truth  of  Mr.  Kirby's  general  remark  :  «  One  beautiful 
sight  was  that  of  an  incredible  number  of  Butterflies  fluttering  about 
us  like  a  swarm  of  Bees.  They  were  variegated  by  the  most  bril- 
liant tints  and  colourings  imaginable.  The  wings  of  some  were  of 
a  shining  green,  edged  and  sprinkled  with  gold:  others  were  of 
sky-blue  and  silver  ;  others  of  purple  and  gold,  delightfully  blend- 
ing into  each  other  ;  and  the  wings  of  some  were  like  dark  silk  vel- 
vet, trimmed  and  braided  with  lace/  Lander's  Journal,  v.  1.  p.  62. 

North  America  also  presents  a  similar  spectacle :    *  There  is 

another  charm  that  haunts  the  summer  wanderer  in  America.  In  a 
bright  day,  during  any  of  the  summer  months,  your  walk  is  thro  an 
atmosphere  of  Butterflies,  so  gaudy  in  hue,  and  so  varied  in  form, 
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LETTER        The  metamorphoses  of  Insects  are  their  most  cha- 

v  IfTT 

racterizing  peculiarity.  In  these  we  certainly  behold 
three  distinct  animals,  as  dissimilar  from  each  other, 
in  some  genera,  as  the  Bird  is  from  the  Serpent  and 
the  Shell-fish  ;  and  yet  united  into  one  and  the 
same  living  being,  by  the  personal  identity  of  their 
principle  of  life.  This  only  continues  permanent  and 
abiding  thro  their  triple  change  of  material  form. 
The  bodily  substance  undergoes  the  most  striking 
mutations  ;  but  the  existing  and  feeling  self  remains 
unceasing  and  unaltered  thro  all.  The  same  animal 
crawls  in  its  caterpillar  state ;  rests  or  sleeps  in  its 
torpid  chrysalis  ;  and  springs  from  earth  into  air,  with 
its  new  wings,  its  proboscis,  and  its  antennae,  in  its 
Butterfly  or  Moth  configuration.  What  a  stupendous 
wonder  this  magical  transformation  would  be  to  us, 

O  ' 

if  it  were  not  so  familiar.7     There   is  no  reason  to 

that  I  often  thought  they  looked  like  flowers  on  the  wing.  Some 
of  them  are  very  large,  measuring  three  or  four  inches  across  the 
wings  ;  but  many,  and  I  think  the  most  beautiful,  are  smaller  than 
ours.  Some  have  wings  of  the  most  dainty  lavender  colour,  and 
bodies  of  black  ;  others  are  fawn  and  rose  colour  ;  and  others,  again, 
orange  and  bright  blue.  Their  gay  and  noiseless  movement  as  they 
glance  thro  the  air,  crossing  each  other  in  chequered  maze,  is  very 
beautiful/  Trollope's  Amer.  Man. 

7  *  That  Butterfly,  at  its  first  exclusion  from  the  egg,  and  for 
some  months  of  its  existence  afterwards,  was  a  worm-like  Cater- 
pillar, crawling  upon  sixteen  short  legs,  greedily  devouring  leaves 
with  two  jaws,  and  seeing  by  means  of  twelve  eyes,  so  minute,  as 
to  be  nearly  imperceptible  without  the  aid  of  a  microscope.  You 
now  view  it  furnished  with  wings,  capable  of  rapid  and  extensive 
flights.  Of  its  sixteen  feet,  ten  have  disappeared  ;  and  the  remain- 
ing six  are  in  most  respects  wholly  unlike  those  to  which  they  have 
succeeded.  Its  jaws  have  vanished,  and  are  replaced  by  a  curled- 
up  proboscis,  suited  only  for  sipping  liquid  sweets.  The  form  of 
its  head  is  entirely  changed  ;  two  long  horns  project  from  its  upper 
surface  ;  and  instead  of  twelve  invisible  eyes,  you  behold  two  very 
large  ones,  and  composed  of  at  least  20,000  convex  lenses,  each  sup- 
posed to  be  a  distinct  and  effective  eye.'  Kirby,  &  Sp.  p.  61. 
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doubt  that  all  the  parts  of  the  Butterfly  are  in  the 
Caterpillar ;  as  those  of  the  human  being  are  in  the 
oval  embryo.  The  material  mechanism,  the  specific 
organization,  is  all  ready  and  arranged ;  tho  not  at 
first  discernible,  from  its  invisible  minuteness.8  Gra- 
dually, this  hidden  form  increases  into  an  object  of 
sight ;  every  limb  and  function  enlarging  in  just  and 
progressive  proportion;  until  the  complete  figure,  so 
exactly  beforehand  conceived,  assigned,  and  provided, 
grows  into  its  last  perfection,  and  emerges,  like  a 
new  creation,  into  its  aerial  and  beautiful  vivacity.9 
It  seems  like  a  resurrection  from  the  tomb  into  a 
fresh  life,  with  celestial  destinations.  It  is  so  analo- 
gous to  that  which  the  human  spirit  is  appointed  to 
undergo,  that  the  intellect  cannot  well  avoid  viewing 
the  Insect  transformation  as  the  emblem,  the  token, 
the  natural  herald  and  promise  of  our  own.  The 
Ancients,  without  our  Christian  Revelation,  thought 
so  ;  for,  one  of  their  most  pleasing  imaginations,  yet 
visible  on  some  of  their  gravestones  which  we  dig 
up,  is  that  of  a  Butterfly  over  the  name  or  the  in- 
scription which  they  record.  They  place  the  Insect 
there  as  the  representation  of  their  Pysche — of  the 
animating  and  surviving  soul ;  as  the  intimation  that 
it  will  re-appear  in  a  new  form  and  region  of  being.10 

8  '  A  Caterpillar  is  not  a  simple,  but  a  compound  animal,  contain- 
ing within  itself  the  germ  of  the  future  Butterfly/    Kirby&Sp.  71. 

9  l  In  the  internal  conformation,  you  witness  changes  even  more 
extraordinary.     In  the  former,  you  would  find  some  thousands  of 
muscles,  which  in  the  latter  are  replaced  by  others  of  a  form  and 
structure  entirely  different.     Nearly  the  whole  body  of  the  Cater- 
pillar is  occupied  by  a  capacious  stomach.     This  has  become  con- 
verted in  the  Butterfly  into   an  almost  imperceptible  thread-like 
viscus,  and  the  abdomen  is  now  filled  by  two  large  packets  of  eggs 
or  other  organs,  not  visible  in  their  first  state/  Ib.  62. 

10  It  is  also  on  some  of  their  gems,  with  the  same  metaphorical 
allusion. 
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LETTER  it  is  thus  analogous  to  the  word  '  Resurgam'  on  our 
hatchments.  It  beautifully  and  picturesquely  declares, 
*  Non  omnis  moriar — I  shall  not  wholly  die;  but 
I  hope  yet  to  rise  again.'  The  allusion  and  the  ap- 
plicability are  so  striking,  that  I  cannot  but  believe 
that  one  of  the  great  purposes  of  the  Deity  in 
creating  his  Insect  Kingdom  was  to  excite  this  sen- 
timent in  the  human  heart ;  and  to  raise  by  it  the 
contemplative  mind  to  look  forward  to  a  possible 
revival  from  the  tomb,  as  the  Butterfly  from  its 
sepulchral  chrysalis.11  Like  the  Insect,  the  human 
personality  has  three  states,  and  changes,  and  forms 
of  being,  but  continues  indestructible  thro  all.  It 
emerges  from  its  ovum  into  the  figure  and  life  of  the 
present  fleshly  body ;  it  rests  in  its  earthly  grave,  un- 
extinguished,  tho  visible  to  mortal  eye  no  longer;  and 
it  will  emerge  from  that  at  the  appointed  time  into  its 
ethereal  nature  and  immortalized  capacities ;  always 
the  same  self  in  each  transmutation  ;  never  dying  or 
dissolving  with  its  material  investment ;  but  surviv- 
ing, to  bloom  in  everlasting  youth  amid  the  most  ex- 
quisite felicity — the  spiritualized  Butterfly,  with 
angel  wing  perhaps,  and  an  imperishable  vitality.12 
The  Fly  passes  thro  such  changes  to  its  winged 

11  This  l  intermediate  state  is  not  less  singular/  After  casting  its 
skin,  to  its  very  jaws,  several  times,  and  attaining  its  full  growth, 
the  Caterpillar  attaches  itself  to  a  leaf  by  a  silken  girth.  Its  body 
is  greatly  contracted :  its  skin  once  more  split  asunder,  disclosing 
an  oviform  mass  without  exterior  mouth,  eyes  or  limbs,  and  exhi- 
biting no  other  symptom  of  life,  than  a  slight  motion'when  touched. 
In  this  death-like  torpor,  and  without  tasting  food,  the  Insect  exists 
for  several  months.  K.  Sp.  62. 

18  The  Italian  poet  quoted  by  Mr.  Kirby,  expresses  the  same  im- 
pression : — 

noi  siam  vermi, 

Nati  a  formar  Tangelica  forfalla  ? 
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state.13    So  does  the  Gnat,  that  annoys  us,  tho  always   LETTER 

peculiarly  alert  in  its  own  happiness.14     The  Beetle  » ^L^ 

likewise.15  And  such  a  transformation  the  little 
Maggot,  that  we  meet  with  in  the  nuts  we  open,  un- 
dergoes, if  undisturbed.16  These  successive  states  of 
Insects,  after  the  egg,  are  usually  called  the  Larva, 
the  Pupa,  and  the  Imago.  Most,  in  the  second,  the 
pupa  or  chrysalis  stage,  never  eat ;  but  several  spe- 
cies continue  to  move  and  feed.17 

On  the  direct  and  indirect  benefits  derived  by 
mankind  from  Insects,  and  on  the  injuries  which 
occasionally  arise  from  them,  you  will  find  a  copious 
statement  in  the  valuable  Work  of  Mr.  Kirby  and 
Mr.  Spence.18  Their  chapter  on  the  food  which  these 
little  animals  seek  and  draw  from  both  the  vegetable 
and  animal  kingdoms,  will  also  inform  and  interest 
you.19  For  ample  details  on  their  several  states,  and 
on  their  external  and  internal  anatomy,  I  would  also 

13  '  This  was  the  other  day  but  a  disgusting  Grub,  without  wings, 
legs,  or  eyes.'     K.  &  Sp.  63. 

14  The  Gnat  '  was,  a  few  hours  ago,  the  inhabitant  of  a  stagnant 
pool,  more  in  shape  like  a  fish  than  an  insect,  breathing  through  its 
tail/     Ib. 

15  The  Beetle  passes  her  first  period  as  a  Grub,  under  the  surface 
of  the  earth.     Ib.  64. 

16  '  This  shapeless  Maggot,  having  gnawed  itself  an  opening,  en- 
tered the  earth  and  passed  there  a  few  months  in  a  state  of  inaction, 
would  at  length  emerge  into  an  elegant  Beetle,  with  a  slender  and 
long  ebony  beak,  six  feet,  two  wings,  and  two  wing-cases  orna- 
mented with  yellow  bands/     Ib. 

17  As  the  tribe  of  Locusts,  Cock-roaches,  Bugs,  Spiders,  &c. 
K.  &  Sp.  68. 

18  See  Letters  9  and  10,  vol.  1.  p.  299  &  249;  and  the  four  Let- 
ters, p.  81-248.  .  .  .  The  St.  Petersburg  Journal  of  11  Sept.  1832, 
states,  that  a  small  Insect  has  been  found  in  the  Russo- Armenian 
provinces  E.  of  the  Caucasus,  from  which  a  Greek  Archimandrite 
has  extracted  a  dye,  which  imparts  a  brilliant  carmine  to  silk,  wors- 
ted, and  cotton  ;  and  resists  the  application  of  the  most  powerful  acid. 

19  Letter  12,  p.  382. 
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LETTER  refer  you  to  the  facts  and  observations  which  they 
« — v— '—>  have  collected  and  suggested.20  Much  important  and 
curious  information  is  contained  in  their  section  on 
the  geographical  distribution  of  Insects  —  the  sta- 
tions and  haunts,  seasons,  times  of  action  and 
repose.21  No  brief  view  would  do  justice  to  these 
topics  ;  nor  to  that  which  displays,  above  all  others, 
the  nature  and  activity  of  the  Insect  mind  —  I  mean 
the  formations  of  their  peculiar  habitations.22  On  this 
gratifying  theme,  Mr.  Rennie's  elaborate  inquiries 
and  minute  descriptions  will  be  also  found  peculiarly 
interesting.23  Indeed,  all  his  publications  on  Insects, 
in  the  Library  of  Entertaining  Knowledge,  present  to 
us  a  well-selected  compendium  of  the  latest  and 
most  authenticated  information,  with  many  judicious 
and  original  remarks  on  this  hitherto  too  much  neg- 
lected department  of  animal  nature.24  Other  scientific 
men  are  also  now  elucidating  it,  both  at  home  and 
abroad.  The  British  intellect  is  cultivating  useful 
knowlege  in  every  field  of  human  inquiry.25 

20  On  the  Egg  state,  v.  3.  p.  52 ;  on  the  Larva,  p.  105  ;  on  the 
Pupa,  p.  238  ;  on  the  Imago,  p.  291  ;  on  the  External  Anatomy, 
p.  348  720  ;  and  on  the  Internal  Anatomy,  v.  4.  p.  1-196. 

31  Letter  49,  v.  4.  p.  474. 

22  Letters  14  &  15,  vol.  1.  p.  434-517. 

23  These  are  comprised  in  one  volume,  in  two  parts,  on  Insect 
Architecture ;  containing,  in  a  moderate  compass,  the  most  com- 
plete collection  of  facts,  illustrated  by  useful  plates,  on  this  branch 
of  Insect  history,  that  I  have  met  with. 

<J4  His  volume  on  Insect  Transformations,  contains  five  chapters 
on  the  eggs ;  five  on  the  larvae  ;  three  on  the  pupas ;  and  four  on  the 
perfect  Insects,  their  motions,  locomotions,  and  rests.  His  '  Insect 
Miscellanies'  treat  on  their  senses,  food,  social  and  domestic  habits, 
pairing,  migrations,  government  and  wars,  and  on  their  preserva- 
tion and  systematic  arrangement,  all  rich  in  well  chosen  circum- 
stances, intelligibly  narrated,  with  copious  explanatory  plates. 

36  I  see  with  pleasure  some  new  Works  advertised  in  England, 
on  this  department  of  nature.  In  France,  the  *  Iconographie  et 
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The  actions  and  habits  of  the  Insect  World  dis-   LETTER 

XVII 

play  the  same  kind  of  animal  mind  and  feeling  which  * — ^-1— < 
the  Birds  and  Quadrupeds  exhibit.  If  there  be  a 
difference,  it  is  not  to  the  disadvantage  of  the  In- 
sects ;  for  the  Ants,  and  Bees,  and  Wasps,  and  espe- 
cially the  smallest  of  these,  the  Ants,  do  things,  and 
exercise  sensibilities,  and  combine  for  purposes,  and 
achieve  ends,  that  bring  them  nearer  to  mankind 
than  any  other  class  of  animated  nature.  As  much 
maternal  care  in  depositing  their  eggs  as  Fishes  and 
oviparous  Quadrupeds  exert,  many  Insects  show. 
The  White  Butterfly  roves  till  she  finds  the  proper 
cabbage  plant,  in  which  she  may  lay  her  burthen 
most  fitly  for  its  welfare.26  The  Dragon-fly  seeks 
the  water,  as  most  proper  for  her  brood ; 27  and  the 

Histoire  Naturelle  des  Coleopteres  d'Europe.'  by  Le  Comte  Dejean 
and  M.  J.  A.  Boisduval,  now  publishing  in  parts,  promises  to  be 
one  of  the  most  complete  works  on  this  class  of  the  Insect  world. 
The  study  of  this  miniature  order  of  beings  requires  great  patience 
and  persevering  attention  ;  but  the  pursuit  of  every  branch  of  know- 
lege  repays  the  trouble,  by  the  mental  gratification  which  always 
accompanies  it.  Thirty  thousand  Bees  were  examined  before 
Huber's  work  on  them  was  completed  ;  but  the  labour  was  an  en- 
joyment. So  is  every  employment  of  the  mind,  in  what  he  likes, 
to  the  humblest  artisan  ;  and  mind  is  exercised  in  every  thing  that 
he  fabricates  well.  The  skilful  mechanic  exerts  his  intellect  as 
much  as  the  philosopher.  Their  subjects  vary,  but  the  process  of 
thought  is  similar.  The  Operative  is  sometimes  as  imaginative  as  the 
Poet.  Intellect  and  industry  are  never  incompatible.  There  is  more 
wisdom,  and  will  be  more  benefit,  in  combining  them,  than  scholars 
like  to  believe,  or  than  the  common  world  imagine.  Life  has  time 
enough  for  both,  and  its  happiness  will  be  increased  by  the  union. 

26  Kirby  &  Sp.  1.  339.  '  Her  own  food  has  been  honey  drawn 
from  the  nectary  of  a  flower  ;  but,  as  if  aware  that  this  food  would 
be  poison  to  her  young,  she  is  in  search  of  some  plant  of  the 
cabbage  tribe.  She  recognizes  the  desired  plant  the  moment  she 
approaches  it,  and  upon  this  she  places  her  precious  burthen,  yet 
not  without  the  further  precaution  of  ascertaining  that  it  is  not  pre- 
occupied by  the  eggs  of  some  other  Butterfly/  Ib.  340. 

97  Ib.  340, 
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LETTER  Gad-fly  so  places  her  eggs,  which  are  to  be  nou- 
'  j  rished  in  the  entrails  of  animals,  as  to  be  on  the 
spot  from  which  their  tongue  will  absorb  them  and 
convey  them  into  its  stomach.28  The  Earwig,  like 
the  Fowl,  sits  and  hatches  its  young ;  a  remarkable 
analogy  of  maternal  instinct.29  The  Field  Bug  seems 
also  to  indicate  the  feelings  of  a  mother ; 30  and  one 
species  of  Spiders  gives  manifestations  of  a  resem- 
bling care.31 

28  '  She  places  her  eggs  on  those  parts  of  the  skin  only  which 
the  horse  is  able  to  reach  with  his  tongue  ;  nay,  she  confines  them 
almost  exclusively  to  the  knee  or  the  shoulder,  which  he  is  sure  to 
lick'/ Kirb.  341.     The  larva  is  vivified  from  the  egg  within  him, 
and  having  ceased  feeding,  is  passed  from  his  body.     Mr.  Clark 
thinks  that  the  good  which  our  cattle  derive  from  them  is,  that  they 
act  as  useful  stimuli  or  blisters.  Ib.  148. 

29  '  She  absolutely  sits  upon  her  eggs,  as  if  to  hatch  them,  and 
guards   them   with  the  greatest  care/     Frisch  first  noticed  this. 
De  Geer  having  found  an  Earwig  thus  occupied,  scattered  the  eggs 
in  all  directions ;   she  soon  collected  them  one  by  one  into  a  heap, 
and  assiduously  sat  upon  them  as  before.    When  born,  they  '  creep 
like  a  brood  of  chickens,  under  the  mother's  belly,  who  will  often, 
as  De  Geer  found,  sit  over  them  in  this  posture  for  some  hours/ 
Kirb.  352.  De  Geer,  v.  3.  p.  648. 

30  The  Cymex  Griscus.     It  inhabits  the  birch  tree.     '  The  family 
of  this  Field  Bug  consists  of  thirty  or  forty  young  ones,  which  she 
conducts  as  a  hen  does  her  chickens.     She  never  leaves  them  ;  and 
as  soon  as  she  begins  to  move,  all  the  little  ones  closely  follow,  and 
whenever  she  stops,  assemble  in  a  cluster  round  her.     De  Geer 
having  cut  a  branch  of  birch,  with  one  of  these  families,  the  mother 
showed  every  symptom  of  uneasiness  ;  instead  of  immediate  flight, 
she  never  stirred  from  her  young,  but  kept  beating  her  wings  inces- 
santly with  a  very  rapid  motion,  evidently  for  the  purpose  of  pro- 
tecting them  from  danger/    Kirb.  359.     De  Geer,  v.  3.  p.  262. 

31  The  Aranea  Saccata,  common  under  clods  of  earth.     It  has  a 
white  silken  bag  attached  to  the  end  of  her  body,  in  which  she  has 
deposited  her  eggs.     '  No  miser  clung  to  his  treasure  with  more 
solicitude  than  this  Spider  to  her  bag.  She  carries  it  with  her  every 
where.     If  you  deprive  her  of  it,  she  makes  the  most  strenuous 
eiforts  for  its  recovery.    If  you  restore  it,  her  actions  demonstrate 
her  joy.    She  seizes  it,  and  with  the  utmost  agility,  runs  off  with 
it  to  a  place  of  security.     Bonnet,  to  put  her  affection  to  the  test, 

threw 
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That  the  Mason  Wasp,  when  she  deposits  her  LETTER 
eggs,  should  also  seek  and  place  in  the  same  hole 
enough  grubs  to  be  the  food  of  her  young  ones  when 
they  leave  their  oval  shell,32  announces  parental 
foresight  and  provision  which  no  Fish  or  oviparous 
Animal  has  been  found  to  equal.  But  that  another 
kind  of  the  same  wasp  should  not  only  add  this 
supply,  but  also,  about  the  time  when  the  new 
brood  would  be  in  life,  and  have  consumed  it, 
should  open  their  cell,  and  put  into  it  another  grub 
for  their  nutrition,  and  should  repeat  this  till  they 
are  fit  to  find  their  own  provender ; 33  and  that  others 
should,  in  the  like  manner,  provide  a  succession  of 
flies  for  their  offspring  while  unable  to  help  them- 
selves ; M  are  circumstances  which  compel  us  to  admit 
that  Insects  have  maternal  instincts  as  completely  as 
the  Hen,  the  Cat,  the  Lioness,  or  the  Bear.  Beetles 
evince  also  parental  care  for  the  sustenance  of  their 
emerging  brood,  and  exert  great  labour  to  provide 


threw  her  into  the  hole  of  a  large  Ant- Lion  in  the  sand.  He  seized 
her  bag ;  she  struggled  till  it  loosened  from  her  tail ;  she  then  re- 
gained it  with  her  jaws,  but  his  superior  strength  pulled  it  into  his 
sand,  and  she  chose  to  be  dragged  in  with  it,  rather  than  to  forsake 
it.  Bonnet  forced  her  from  it,  but  she  would  not  leave  the  spot, 
tho  repeatedly  pulled  way.  .  .  .  When  the  proper  time  comes,  she 
makes  an  opening  in  the  bag  for  the  young  to  come  forth ;  they 
run  in  clusters  upon  her  back  and  legs.  She  carries  them  about 
with  her,  and  feeds  them  till  able  to  help  themselves/  Kirby,  361. 
.  .  .  Bonnet,  2.  p.  425.  .  .  De  Geer,  7.  p.  194. .  .  .  Many  other  species 
of  the  same  tribe  show  a  similar  attachment.  K.  362. 

32  It  places  along  with  its  eggs  about  twelve  little  green  Grubs 
without  feet,  if  small ;  but  only  eight  or  nine,  when  larger.  K.  347. 

33  Kirb.  357 Bonnet,  9.  p.  398.     So  the  Ammophila  Vulgaris 

of  Rolander. 

34  As  the  yellowish  Wasp  of  Pennsylvania,  described  by  Bartram 
in  Phil.  Trans  53.  p.  37  ;  and  Duhamel  Sphix,  mentioned  in  Reaum. 
vol.  6.  p.  269. 
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LETTER    it.35    But  the  Ants,36  the  Wasps,37  and  the  Bees,38  in 

"V  \7~TT 

different  modes,  yet  with  equal  clearness,  establish 
their  claim  also  to  the  possession  of  these  interesting 
sensibilities.  Here  also  dimirmtiveness  makes  no 
disparity.  The  mother  is  as  complete  in  the  pettiest 
as  in  the  largest — in  the  Ant  as  in  the  Whale. 

Thus,  Insect  mind  and  sensitivity  appear,  from  the 
similitude  of  these  phenomena,  to  be  but  the  common 
animal  mind  and  sensitivity  in  an  insect  form  of 
body  ;  in  miniature  configurations  of  material  parti- 
cles, peculiarly  and  variously  arranged. 

Insects  have  the  senses  of  other  animals,  tho  vary- 
ing in  their  modifications  and  acuteness.39  Their 
hearing  has  been  questioned ;  but  it  seems  certain 
that  some,  at  least,  possess  this  faculty.40  A  nervous 


35  M.  Gleditsch,  in  1752,  had  placed  a  dead  Mole  on  a  garden 
bed,  and  on  the  third  morning  after  missed  it.     Digging  below,  he 
found  it  three  inches  under  the  surface,  and  four  Beetles  (Necro- 
phorus  Vespillo)  under  it.     These  had  dragged  it  down  as  food  for 
their  young,  for,  three  days  afterwards,  he  found  it  swarming  with 
their  larvae.     To  be  sure  of  the  fact,  he  put  four  Beetles  in  a  glass 
vessel  half  filled  with  earth,  and  on  this  two  dead  Frogs.     In  twelve 
hours  they  buried  one,  and  the  other  by  the  third  day.     So  a  dead 
Linnet  and  other  animals.     In  50  days,  the  four  Beetles  interred 
4  Frogs,  3  small  Birds,  2  Fishes,  1  Mole,  and  2  Grashoppers,  mani- 
festly for  their  young,  as  one  Mole  would  have  served  themselves 
a  long  time.    Kirb.  351-3.  .  .  .  Gleditsch,  Phys.  Bot.  3.  p.  200-27. 

36  On  these,  see  Kirby,  364-7. 

37  Kirby,  372.  38  Ib.  375. 

39  '  That  they  can  see,  touch,  taste  and  smell,  no  one  denies.   Lin- 
naeus and  Bonnet  thought  them  deprived  of  hearing ;  but  numerous 
observations  prove  the  contrary. 

40  *  Upon  my  making  a  slight  but  distinct  noise,  the  antennae  of 
an  Apion  started.    I  repeated  the  noise  several  times,  and  invariably 
with  the  same  effect.     So  an  Harpalus.    Flies  move  all  their  legs  at 
brisk  and  distinct  sounds  ;  and  Spiders  will  then  quit  their  prey, 
and  retreat  to  their  hiding  places/  Kirby,  230.  .  .  .  Brunelli  kept 
several  males  of  the  Grashopper,  Acrida  Viridissima,   in  a  closet, 

which 
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system,  analogous  in  matter  and  offices  to  the  same   LETTER 

XVII 

substance  wherever  it  exists,  but  in  several  respects 
differently  organized  and  distributed,  has  been  traced 
in  their  bodies.41  The  exact  uses  of  their  antennae 
have  not  yet  been  satisfactorily  or  fully  ascertained,42 
One  of  their  most  extraordinary  properties  is  that 
which  some  species  display,  of  producing  or  extri- 
cating light  within  their  own  bodies,  from  their  func- 
tional actions.  The  Glow-worm  is  a  familiar  instance 
of  this.  The  brilliance  it  emits  appears  to  have  the 
usual  qualities  of  common  light,  even  to  the  effect 
of  heat.43  Such  phenomena  cannot  be  a  creation  of 


which  were  very  merry,  but  a  rap  at  the  door  would  stop  them  in- 
stantly. By  practice,  he  learned  to  imitate  their  chirping  :  when  he 
did  this  at  the  door,  at  first  a  few  would  answer  him  in  a  low  note  ; 
and  then,  the  whole  party  would  sing  with  all  their  might.  Ib.  Leh- 
man's de  Sens.  Ext.  22. 

41  *  The  nervous  system  of  Insects  consists  of  the  brain,  the  spinal 
marrow,  and  its  ganglions  and  the  nerves/    Kirb.  7.  ...  Linnaeus 
denied  the  brain  ;  but  there  is  a  part  which  Virey  thinks  to  be 
analogous  to  it,  and  Cuvier  and  Lamark  so  name  it.  Ib.  8.  .  .  .  '  The 
nerves  of  Insects,  as  of  other  animals,  are  white  filaments  running 
from  the  brain/    In  one  Caterpillar,  Lyonnet  counted  92  nerves ; 
whereas  in  the  human  body,  anatomists  reckon  only  78.  Kirb.  v.  4. 
p.  14.  ...  Lyonnet,  p.  192. 

42  Mr.  Kirby  thinks  their  primary  function  to  be  analogous  to 
hearing, — as  a  secondary,  to  explore  by  touch  ;  which  all  admit; 
but  not  of  smell,  which  is  a  subject  of  much  controversy.  239-255. 

43  Each  sex  is  luminous,  but  the  female  most  brilliant,  and  larger, 
and  has  no  wings.     They  always  become  much  more  lucid  when  in 
motion,  and  can  withdraw  the  light  when  they  please.     Very  little 
is  seen  when  they  are  at  rest.    Mr.  Temple,  who  studied  them,  never 
saw  a  Glow-worm  exhibit  its  lustre  at  all,    without  some  sensible 
motion  either  in  its  body  or  legs.     When  the  light  was  most  bril- 
liant, he  fancied  that  it  emitted  a  sensible  heat.     When  a  Glow- 
worm is  put  into  a  phial,  and  that  is  immersed  in  water,  a  very  beau- 
tiful irradiation  takes  place.     If  the  Insect  be  crushed,  and  the 
hands  or  face  be  rubbed  with  it,  they  contract  a  luminous  appear- 
ance, like  that  produced  by  phosphorus.    It  arises  in  the  insect  from 
two  points  on  each  of  the  two  last  rings  of  the  abdomen.     They  are 

H  H  chiefly 
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LETTER  the  luminous  fluid ;  and  therefore  must  be  an  emis- 
.  XV1L  j  sion  of  it,  by  decombining  it  from  some  of  its  com- 
binations. This  fact  is  a  confirmation  of  our  previous 
intimations,  that  light  enters  into  the  composition  of 
material  things  ;  remains  there,  like  heat,  in  a  latent 
state ;  and  is  extricable  from  them  by  appropriate 
agencies.  In  this  case,  the  animal  will  or  action  has 
the  power  of  decomposing  it.44 

Insects,  as  to  their  habits  and  occupations,  are 
divisible  into  two  classes — those  which  lead  a  sepa- 
rate individual  life,  without  any  particular  associa- 
tions with  each  other;  and  those  which  are  born  and 
live  wholly  in  regular  societies.  The  latter  display 
the  most  striking  features  of  intellectual  powers ;  but 
the  most  inconsiderable  and  secluded  evince  conti- 
nual indications,  that  no  one  is  without  its  share  of 
that  degree  and  kind  of  mind  which  all  animated 

o 

nature  is  found  to  possess.45     Very  few  have  been 


chiefly  to  be  seen  in  the  month  of  June.  Bing.  v.  4.  33.  ...  Latreille, 
Hist.  Nat.  des  Insectes. 

44  Dr.  Todd  has  made  some  curious  observations  on  the  luminous 
power  of  the  Lampyrides.  His  inferences  are, — 

'  Their  emission  of  light  is  purely  a  vital  action.  It  shows  a  new 
power  of  animal  life — the  power  of  separating  light  from  its  com- 
binations with  matter.  This  resembles  the  phenomena  of  animal 
heat.  Animal  light  is  an  action  of  organic  life.  The  male  Glow- 
worm seems  void  of  it ;  but  the  least  irritation  causes  the  instan- 
taneous appearance  of  it.  Even  the  ova  of  these  insects  emit  a 
form  of  light.  Their  power  of  shining  depends  much  on  their  vigour. 
It  is  confined  to  certain  parts  of  their  body.  It  resides  in  a  peculiar 
adhesive  matter  like  animal  gluten,  adhering  to  the  abdominal  rings. 
It  is  not  extinguished  in  vacuo,  nor  under  mercury,  water  or  oil/ 
Journ.  Sci.  No.  42.  p.  244. 

44  '  The  history  of  Insects  that  live  in  solitude,  consists  of  their 
generation,  their  peculiar  habits,  the  metamorphoses  they  undergo, 
their  manner  of  life,  under  each  successive  form  ;  the  stratagems  for 
the  attacks  of  their  enemies  ;  and  the  skill  with  which  they  construct 
their  habitations.  But  that  of  Insects  which  form  numerous  societies, 

offers 
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much  studied  ;  and  it  requires  such  a  long,  and  per-  LETTER 
severing,  and  patient  attention,  to  perceive  and  to  v_^L-» 
understand  their  habits,  and  their  meaning  and  ends 
in  what  they  do,  and  to  trace  from  these  their  ideas 
or  feelings,  that  the  intellectual  principle  of  the 
Insect  world  is  very  little  understood.  If  it  were 
more  accurately  known,  it  would  perhaps  be  found  to 
be  only  one  branch  of  the  same  general  mind  which 
all  animals  possess.  I  am  strongly  inclined  to  believe 
that  all  animal  mind  is  in  its  essential  principles  alike 
in  every  one,  but  varied  in  its  external  indications  by 
the  peculiarities  of  its  bodily  frame.46 

That  Insects  have  spontaneous  self-motion  and 
free  agency,  we  continually  see.  They  fly  about  as 
they  please.  They  are  not  in  a  mechanical  body,  like 
a  wooden  or  metallic  automaton  made  by  human  art, 
which  has  a  certain  number  of  springs  that  move  its 
arm  into  as  many  determinate  movements  as  these 
are  provided  to  occasion,  and  no  other.  No  Fly 
comes  in  one  straight  undeviating,  or  in  one  fixed 
circular  line,  compelled  to  move  only  in  that,  and  so 
to  return ;  but  we  see  that  it  can  and  does  move  in 
all  directions,  from  its  own  spontaneous  impulses, 
and  in  all  degrees  of  quickness  or  slowness  ;  and 
comes  and  goes  as  it  pleases.  Every  Butterfly,  Gnat, 
or  Beetle,  does  the  same.  No  man  has  or  exerts  a 


offers  new  relations  which  arise  from  common  interest;  from  the 
equality  or  superiority  of  rank,  and  from  the  part  which  each  mem- 
ber supports  in  the  society.'  Kirby  &  Spence,  v.  2.  p.  30. 

46  Dr.  John  Davy  appears  to  have  ascertained  that  Insects  have 
an  internal  heat  of  their  own,  extricated  within  them  by  their  own 
functions,  like  quadrupeds,  birds  and  reptiles,  tho  only  a  small 
degree  of  it.  He  found  more  in  the  Caterpillar,  than  in  the  Chry- 
salis and  Butterfly.  He  ascertained  the  fact  in  40  different  species, 
but  varying  to  the  extent  of  30  degrees.  Bull.  Univ.  Feb.  1831,  p.  39. 
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LETTER  more  manifest,  free,  and  self-originating  agency,  ever 
diversified,  changeable,  and  unconstrained,  than  all 
winged  Insects  display,  wherever  we  see  them. 

We  equally  see  the  full  and  free  exercise  of  indi- 
vidual choice  and  will.  Try  with  any  walking  Insect ; 
it  will  move,  not  as  you  choose,  but  as  it  likes. 
Check  it  in  one  path,  and,  unless  thro  fear  it  pauses, 
it  will  take  another.  It  will  not  go  in  the  course  or 
to  the  point  you  wish,  if  left  to  itself,  or  without  a 
positive  compulsion.  I  have  often  tried  and  watched 
them,  and  have  been  satisfied,  that  as  far  as  concerns 
themselves,  and  all  constraining  force  withheld,  they 
have  as  much  free  agency,  spontaneous  motion,  and 
freedom  of  will,  as  I  have  ;  and  use  these  qualities 
as  independently  and  with  as  much  self-choice  and 
determination  as  I  do  so.  There  is  nothing  like  over- 
ruling, confining,  and  automatical  agency  or  compul- 
sion about  them.  Their  motions  exhibit  continual 
changes  of  will  and  self-choosing  action. 

They  show  me,  that  they  have  as  clear  and  just  a 
perception  of  external  things  as  I  have.  The  Fly 
knows  the  treacle  ;  the  Wasp,  the  sugar ;  the  Bee, 
his  hive  and  honey;  the  Caterpillar,  the  herb  he  likes, 
as  well  as  we  do.  If  driven  away,  they  return  to  the 
thing  they  desire.  The  Bee  does  not  go  to  a  leaf, 
instead  of  the  flower ;  nor  to  a  stone,  instead  of  a 
tree.  They  perceive  what  they  want,  to  be  the  thing 
they  want  or  like,  and  they  move  towards  it  accord- 
ingly. In  this  conduct  they  judge  as  rightly  about  it 
as  we  should  do,  and  act  as  congruously  towards  it. 
The  more  we  study  the  actions  of  Insects  with 
reference  to  their  nature  and  purposes,  we  shall  find 
that  they  habitually  act  with  as  much  proper  judg- 
ment concerning  them,  as  our  mind  in  their  bodies 
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would  do.  As  far  as  I  have  observed  and  can  anti-  LETTER 
cipate,  they  act  as  I  should  act  if  I  were  in  their  vJ^L^ 
frames,  and  had  their  wants  and  wishes,  and  were 
under  the  same  circumstances  and  situation.  If  we 
were  Ants,  or  Bees,  what  could  we  do  better  than 
what  they  do?47  The  instances,  of  Wasps  and  others 
reducing  the  weight  or  shape  of  their  prey,  to  enable 
them  to  carry  it,  are  instances  of  both  reasoning  and 
judgment.48  So  is  that  of  the  Beetle's  undermining 
the  stake,  to  get  at  the  Toad,  which  it  held  above 
their  reach.49  So  is  that  of  the  Humble  Bees  piercing 
the  side  of  the  calyx,  to  get  at  the  honey,  when  they 
cannot  reach  the  nectarium  by  going  within  it.50  No 


47  I  saw  an  Ant  one  afternoon  drawing  out  of  her  nest  under  a 
grass-plot,  a  small  straw  with  her  mouth.     She  came  up  backwards. 
When  on  the  level  ground,  she  turned,  and  holding  it  in  her  mouth, 
pushed  it  before  her.    When  the  short  grass  hindered  or  stopped  it, 
she  turned  quickly  round,  and  went  thro  the  obstacle  backward 
with  it,  till  she  had  got  thro  the  difficulty,  then  turned  round  to  go 
forward,  as  before.     When  another  bunch  checked  it,  she  turned 
again,  and  went  backward  thro  the  obstruction.     It  was  all  done 
with  correct  and  instantaneous  judgment.     I  plucked  some  of  the 
grass  near  their  nest,  and  at  least  thirty  rushed  out,  running  all 
about,  as  if  to  see  what  had  occurred,  or  was  causing  the  unusual 
concussion.     Finding  no  further  alarm,  they  returned  quietly  to 
their  home. 

48  Dr.  Darwin  relates,  that  he  saw  a  Wasp  with  a  Fly  nearly  as 
large  as  itself.     Having  separated  the  tail  and  head  from  the  body, 
it  rose  with  this  in  its  paws,  but  a  breeze  catching  the  Fly's  wing, 
turned  them  round.     The  Wasp  then  descended  to  the  gravel,  and 
cut  off  with  his  mouth  the  two  obstructing  wings,  and  then  flew  off 

easily  with  the  body.     Zoonomia,  v.  1.  p.  263,  3d  ed Reaumur 

describes  a  Sphix  cutting  away  the  legs  and  elytra  of  a  Cockroach 
that  was  too  big  for  its  hole.  v.  6.  p.  283.    Kirby,  2.  p.  521. 

49  To  counteract  the  Burying  Beetle's  operation,  a  dead  Toad  was 
fixed  on  the  top  of  a  stick.     It  was  found  that,  unable  to  reach  the 
animal  as  it  was  placed,  they  dug  below  the  stick,  to  make  that  fall 
down,  and  then  buried  both,  in  order  to  secure  the  load.    Gleditsch 
Phys.  Bot.  3.  p.  220.     Kirby,  v.  2.  p.  522. 

30  Huber  mentions  this  fact  in  Linn.  Trans,  v.  6.     Kirb.  522. 
HH  3 
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LETTER  human  parent  could  exert  more  reasoning  and  affec- 
tionate  foresight  for  the  benefit  of  the  child  that  was 
about  to  be  born,  than  another  species  of  Bee  uni- 
formly displays.51  The  Earwig  appears  to  hatch  her 
eggs  with  the  maternal  assiduity  of  the  Hen,  and  to 
allow  no  opposing  interposition  to  frustrate  her  inten- 
tion.52 To  assist  a  fellow  creature  with  the  co-opera- 
tion of  our  labour,  when  it  is  needed,  is  an  act  both 
of  observing  and  meaning  mind,  and  of  a  benevolent 
feeling ;  and  such  an  operation  is  performed  by  the 
Pillchafers.53  It  is  a  curious  instance  of  the  analogy 
which  the  Creator  has  spread  thro  all  his  races  of 
animal  being,  as  if  to  manifest  that  one  Maker's 


51  The  '  Apis  Willughbiella,'  first  discovered  by  Dr.  L.  King,  and 
further  elucidated  by  Mr.  Willughby.    '  The  parent  Bee  forms  long 
cells  in  the  wood  of  old  willows,  in  the  direction  of  the  grain  of  the 
wood,  and  in  these  deposits  her  eggs.     She  envelopes  each  egg  in 
pieces  of  rose    leaves  rolled  up  like  a  cartridge,  placing  in  it  a 
quantity  of  food,  sufficient  to  support  the  young  animal  while  in  the 
state  of  a  maggot.     This  remains  till  it  has  undergone  its  transfor- 
mation, and  then  comes  out  a  full-grown  Bee.     Phil.  Trans,  v.  5. 
p.  2098.     Thorns.  Hist.  R.  Soc.  90. 

52  In  the  month  of  June,  M.  Geer  found,  under  a  stone,  a  female 
Earwig,  accompanied  by  many  little  Insects,  which  appeared  to  be 
her  own  young.     They  continued  close  to  her,  and  often  placed 
themselves  under  her  belly,  as  chickens  do  under  a  hen.     At  ano- 
ther time,  about  April,   he   found  a  female  Earwig   under  some 
stones,  placed  over  a  heap  of  eggs,  of  which  she  took  great  care  ; 
never   forsaking  them.     He  placed  them  in  a  box  half  filled  with 
earth,  and  dispersed  the  eggs  up  and  down  in  it ;  but  she  soon  car- 
ried them,  in  her  jaws,  one  after  another,  into  one  place,  and  re- 
mained constantly  on  the  heap  without  quitting  it  for  a  moment,  as 
if  sitting  to  hatch  them.     In  the  middle   of  May  the  young  ones 

appeared.  Bingl.  Ann.  Biog.  v.  4.  p.  42 Earwigs  are  harmless 

to  all  things  but  fruits  and  vegetables,  in  their  season.     Ib.  43. 

63  They  form  a  pellet  of  dung  as  a  nest  for  their  young,  and  roll 
these  to  the  hole  they  have  made  for  them.  They  force  the  ball 
along  with  their  hind  feet.  Catesby  frequently  saw  them  assisting 
each  other,  by  two  or  three  joining  to  trundle  the  ball,  which  a 
single  one  could  not  manage.  Catesb.  Carol.  Bingl.  4.  p.  11. 
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mind  and  agency  have  fabricated  all  things,  that  LETTER 
some  Insects  appear  to  have  the  faculty  and  habit 
of  the  nutritive  rumination.54  Their  discernment  of 
the  best  place  to  be  in  for  their  transformation  from 
their  caterpillar  state,  and  intentional  motion  on  pur- 
pose to  put  themselves  in  it,  has  all  the  semblance  of 
perceiving  and  judging  mind.55  It  is  not  resolvable 
into  mere  external  impulse.  It  seems  to  arise  from 
the  animal's  own  will  and  determination  on  its  sen- 
sations and  necessities.56 

Insects  are  admitted  by  all  to  have  the  sense 
of  sight  in  a  very  perfect  degree.     Some  at  least 


54  Gilbert  White  remarks  of  the  Mole  Cricket,  '  Anatomists  who 
have  examined  the  intestines  of  these  insects,  say,  that  from  the 
structure,  position,  and  number  of  their  stomachs,  there  seems  to  be 
good  reason  to  suppose  that  these  and  the  two  former  species  (the 
Field  and  House  Crickets)  ruminate  and  chew  the  cud,  like  many 
quadrupeds.'     Hist.  Selb.  p.  295. 

55  '  The  sagacity  of  the  White  Butterfly  Caterpillar  deserves  our 
admiration.     Having  fed  itself  its  due  time,  it  then  retires  to  places 
of  security.     I  have  seen  great  trains  of  them  creeping  up  the  walls 
and  posts  of  the  next  houses ;  where,  with  the  help  of  some  cob- 
web-like filaments,  they  hang  themselves  to  the  ceilings  and  other 
commodious  places,  and  then  become  Aurelia.     In  this  state  and 
situation  they  hang  secure  from  wet  and  cold  till  the  Spring  and 
warmer  months,  when  they  are  transformed  into  Butterflies/     Der- 
ham,  Phys.  Th.  p.  381. 

se  <  Two  things  are  observable  in  their  sagacity  in  this  matter : 

1.  They  are  not  driven  by  stress  of  weather  to  their  retirement, 
but  seem  as  naturally  to  betake  themselves  to  it,  as  other  animals 
do,  to  rest  and  sleep ;  for,  before  the  approach  of  cold  weather, 
toward  the  end  of  Summer,  we  see  some  kinds  of  them  flocking  toge- 
ther in  great  numbers,  within  doors,  as  Swallows  do  a  little  before 
they  leave  us,  as  if  they  were  making  ready  for  their  Winter's  rest. 

2.  Every  species  betakes  itself  to  a  proper  convenient  recep- 
tacle :  some  under  the  waters,  to  the  bottom  of  ponds ;  some  under 
the  earth,  below  the  frosts;  some  under  timber  and  stone,  lying  on 
the  ground  ;  some  into  hollow  trees,  or  under  the  bark,  or  in  the 
wood  ;  some  into  warm  and  dry  places,  and  some  into  dry  alone/ 
Derham,  p.  381. 

H   H  4 
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LETTER  show  that  they  hear.57  Their  touch  is  also  very  nice. 
Their  smell  is  frequently  manifested.  As  they  eat, 
and  select  what  they  eat,  they  must  have  a  discrimi- 
nating taste.  All  have  an  organization  of  nervous 
matter,  similar  to  the  nervous  substance  in  quadrupeds 
and  man.  The  same  agencies  of  light,  sound,  heat, 
cold,  electricity  and  moisture,  which  act  upon  our 
senses  and  nervous  system,  act  upon  theirs.  Hence, 
as  from  the  same  causes  operating  on  the  same  mate- 
rials, the  same  effects  must  follow,  it  seems  to  be  a 
just  inference,  not  only  that  they  have  sensations 
from  their  organs  and  nerves  of  sense,  as  we  have, 
but  that  those  sensations  must,  as  they  proceed  from 
them,  and  are  felt  in  them,  be  like  those  which  we 
experience.  Caused  by  the  same  objects,  and  felt  in 
the  same  nervous  matter,  we  may  infer  that  they  see 
as  we  see,  feel  as  we  feel,  and  hear,  when  they  do, 
as  we  hear.  Our  experience  every  moment  verifies 
these  conclusions.  The  Fly  is  as  quick  of  sight  as 
ourselves,  but  moves  far  more  nimbly. 

But  perceptions  are  the  accompaniment  of  sensa- 
tions ;  and  if  Insects  have  organs  of  sense  like  ours, 
and  if  similar  sensations  accrue  from  similar  nerves 
and  senses,  we  may  reasonably  expect  that  the  same 
sensations  will  produce,  in  sentient  beings,  similar 
perceptions.  They  must  do  so,  or  else  occasion  false 
perceptions  of  them.  But  Insects  seem  to  act  as  cor- 
rectly on  their  sensations,  as  we  do  on  ours,  of  the 
same  things.  Nothing  indicates  in  them  false  per- 

57  The  Death-watch,  or  Ptinus,  is  an  instance  of  Insect  hearing. 
It  makes  a  ticking  noise  by  beating  its  head  with  great  force  against 
what  it  stands  on.  Derham  kept  two  in  a  box  for  three  weeks,  and 
found  that  by  imitating  their  sound,  which  is  done  by  beating  with 
the  point  of  a  pin,  or  the  nail,  on  a  table,  the  insect  would  answer 
him,  by  repeating  its  own  tick,  as  often  as  he  pleased. 
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ceptions  of  external  objects.  Ideas  on  all  things  LETTER 
spring  from  the  perceptions  of  our  sensations.  In-  v_v_l_ 
sects  may  therefore  be  presumed  to  have  perceptions 
of  their  sensations  analogous  to  our  own ;  and  if  so, 
their  ideas  from  these  must  have  an  equal  assimila- 
tion, unless  there  is  any  thing  in  the  nature  of  their 
mind  to  form  ideas  from  their  perceptions  different 
from  what  we  do  from  ours;  but  we  only  form 
the  true  ideas  of  our  perceptions.  Either  these  In- 
sects must  have  the  same  ideas  from  their  percep- 
tions that  we  have  from  ours,  or  their  mind  must  be 
of  that  erring  nature  as  to  form  false,  and  therefore 
absurd,  ideas  from  the  same  sensations  of  the  same 
external  things.  That  Insect  mind  should  be  created 
of  this  falsifying  nature,  would  be  destructive  of 
their  well  being,  and  is  therefore  improbable.  All 
the  use  of  sensations  and  perceptive  faculties  is  to 
convey  to  the  possessor  exact  impressions  of  external 
things,  and  to  leave  on  his  memory  just  ideas  of 
them,  that  he  may  act,  think  and  feel  rightly  con- 
cerning them.  But  every  Insect  has  to  do  this  for 
its  own  preservation  and  welfare,  as  far  as  its  granted 
faculties  extend.  Each  class  continually  evidences 
discriminating  perceptions  in  what  interests  their 
appointed  comforts  and  nature,  and  distinguishes 
things  apparently  as  we  do.  The  tribes  of  Bees  see 
a  flower  as  well  as  ourselves,  and  go  as  directly  to 
it,  to  examine  or  suck  it,  as  we  would  do  to  smell  or 
pluck  it.  They  hear  their  own  buzz  and  hum  as  we 
hear.  They  smell  the  fragance  that  pleases  us.  With 
a  true  perception,  they  distinguish  the  nectarium  of 
the  flower  from  its  other  parts,  and  the  sweet  juice 
within  it  from  the  plant's  common  sap.  The  Fly 
knows  the  sugar  from  the  salt  as  well  as  we  do.  The 
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LETTER    Flea  as  iustly  discriminates  blood  from  water.     The 

XVIE 

Wasp  mistakes  not  a  pebble  for  a  peach.  External 
similitudes  sometimes  mislead  them,  but  they  soon 
ascertain  the  actual  unfitness.  We  see  all  kinds  of 
Insects  in  the  habit  of  exploring  and  examining  what 
attracts  them,  as  if  assiduous  to  gain  right  perceptions 
about  it.  They  discern  and  use  what  suits  them,  and 
leave  what  is  contrary.  They  give,  in  th.eir  move- 
ments, repeated  indications  of  what  we  find  in  our- 
selves to  be  perceiving,  comparing  and  judging  mind; 
and  the  similarity  of  the  results  leads  us  to  infer  a 
likeness  in  the  perception  and  the  idea,  but  confined 
to  the  limited  compass  which  no  animal  overpasses. 
From  light,  indeed,  a  decided  wrongness  of  percep- 
tion or  of  judgment  occurs  to  some.  This  is  a  mys- 
terious point.  They  have  some  gratification  from  the 
radiant  flame  of  a  taper,  which  draws  them  to  a  de- 
structive contact  with  it.  But  it  is  not  the  Moth  or 
other  insects  only  which  commit  a  fatal  mistake  on 
this  sensation.  Birds  and  Fishes  are  equally  allured 
by  a  strong  blaze  to  their  own  misfortune.  What 
it  is  that  either  expect  to  gain  by  rushing  into  the 
fiery  light,  we  are  not  able  to  ascertain.  It  is  a  fallacy 
of  perception  or  judgment  which  Quadrupeds  more 
generally  avoid. 

That  Spiders  hear  the  sounds  we  make ;  and  when 
we  attach  artificial  ideas  to  them,  or  make  them  the 
conveying  medium  of  our  ideas,  do  also  on  their 
part  perceive  our  meaning  in  the  sounds,  and  con- 
nect the  same  ideas  with  them,  is  evidenced  by  the 
fact  of  their  coming  for  food  when  the  musical  no- 
tice is  given  to  them.58  A  similar  connexion  of  ideas 

58  M.  Pelisson,  when  confined  in  the  Bastille,  tamed  a  Spider,  and 
taught  it  to  come  for  food  at  the  sound  of  an  instrument.     N.  Diet. 

d'Hist. 
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with  actions  is  also  stated.59     These  instances  im-    LETTER 
ply  memory  also,  which  many   facts   satisfactorily 
indicate.60 

There  seem  to  be  reasonable  grounds  to  infer  that 
Insects  communicate  their  ideas  and  wishes  to  each 
other;61  and  that  Ants  perceive  what  another  needs, 
and  voluntarily  assist  him  to  attain  his  end.62  Dr. 

d'Hist.  Nat  2.  p.  273.     Kirby,  4.  p.  22.     Nat.  Hist.  Ins.  1.  p.  264 

I  see  such  effects  every  day  with  Birds  and  Fowls.  Having  for  some 
time  opened  my  window,  and  thrown  out  crumbs  on  the  gravel  path, 
the  moment  the  sound  of  the  pullies  occurs,  as  I  lift  up  the  sash, 
the  Birds  fly  to  the  spot  from  the  neighbouring  trees,  and  the  Fowls 
hasten  to  it  from  any  distance  within  hearing.  So  at  my  dinner : 
the  instant  I  open  the  parlour  window,  the  sound  draws  immediately 
the  Poultry  to  it,  tho  I  and  my  plate  are  not  in  their  sight.  They 
connect  the  idea  of  food  with  that  particular  sound. 

59  A  manufacturer  in  Paris  fed  spiders  in  his  apartment ;  and 
whenever  he  entered,  which  he  usually  did  with  flies  on  a  dish,  they 
immediately  came  down  to  him  to  receive  their  food.     N.  Diet.  ib. 
Kirby,  ib. 

60  A  swarm  of  Bees  lodged  in  an  opening  beneath  some  tiles.  They 
were  drawn  from  this  place,  and  hived ;   but  every  year,  for  eight 
years,  when  the  descendants  of  this  stock  were  about  to  swarm,  a 
considerable  party  of  scouts  always  reconnoitred  the  old  hole  a  few 
days  before,  and  would  have  settled  there  if  they  had  been  suffered ; 
but  no  Bees  did  this  of  any  other  stock.  They  seemed  to  have  remem- 
bered their  first  settlement.    Kir.  &  Sp.  2.  p.  528.  .  .  .One  Autumn, 
some  honey  was  placed    on    a  window.     The  Bees  came  to  it  in 
crowds.     The  honey  was  taken  away,  and  the  window  was  closed 
with  a  shutter  all  the  Winter.    In  the  Spring,  when  it  was  re-opened, 
the  Bees  returned,  tho  no  fresh  honey  was  laid,  as  if  remembering 
and  expecting  it.    Huber,  2.  p.  375.    Kirb.  Sp.  2.  p.  202. 

61  A  Scarabaeus  was  making  a  pellet  of  dung  for  the  reception  of 
its  egg,  which  it  rolled  to  the  summit  of  a  small  hillock,  but  it  fell 
into  a  hole,  from  which  all  the  efforts  of  the  Beetle  could  not  extri- 
cate it.     After  several  ineffectual  trials,  the  insect  repaired  to  an 
adjoining  heap  of  dung,  and  soon  returned  with  three  of  his  com- 
panions.    All  four  now  joined,  and  succeeded  in  pushing  out  the 
pellet ;  when  the  three  assistant  Beetles  left  the  spot  and  returned 
to  their  own  quarters.     Illiger,  Mag.  1.  p.  488.  Kir.  Sp.  2.  p.  525. 

62  A  writer  in  the  Imperial  Magazine  states,  '  I  saw  an  Ant  pulling 
with  his  mouth  a  piece  of  wood.     The  rest  were  busy  in  their  own 
way  ;  but  when  he  came  to  an  ascent,  and  the  load  became  too  much 

for 
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LETTER  Franklin  inferred  such  a  communication  between 
v__^_l-»  this  class  of  Insects,  from  a  fact  of  his  own  observa- 
tion.63 It  is  the  opinion  of  Huber,  that  Insects  which 
live  in  society  have  a  species  of  language  by  which 
they  communicate  intelligence  to  one  another.  He 
calls  it  an  antennal  language,  because  he  thinks  that 
their  antennae  are  the  instruments  by  which  they 
impart  their  thoughts  and  feelings  to  each  other.64 

That  Insects  have  excitable  passions,  and  can  be 
irritated  by  mutual  provocation  to  personal  battle 
which  they  do  not  naturally  seek,  the  Chinese  have 
discovered,  and  inhumanly  made  the  fact  instrumental 

for  his  ability  to  get  it  further,  three  or  four  came  immediately  be- 
hind, pushed  it  up  to  level  ground,  and  then  left  him.  The  end  he 
pulled  was  smallest,  and  as  he  drew  it  between  two  things,  it  stuck 
there.  After  several  fruitless  efforts,  he  went  behind,  pulled  it  back, 
and  turned  it  round/  Imp.  Mag.  No.  127.  p.637.  This  last  fact  is 
somewhat  like  what  I  have  noticed  in  Note  47,  p.  469.  .  .  .Plutarch 
mentions  of  Ants,  that  those  which  have  no  burthens,  make  way  for 
those  who  are  laden  with  them. 

63  He  found  the  Ants  feasting  on  some  treacle  in  his  closet.     He 
shook  them  out,  and  suspended  the  pot  by  a  string  from  the  ceiling. 
One  Ant  had  happened  to  remain,  and,  after  eating  its  fill,  found  its 
way  up  the  string  with  some  difficulty,  crawled  on  it  to  the  ceiling, 
and  thence  along  the  wall  to  its  nest.     In  less  than  half  an  hour  a 
great  company  of  Ants  sallied  out  of  their  hole  to  the  ceiling,  and 
crept  along  the  string  into  the  pot.     This  was  done  by  others,  till 
the  treacle  was  all  consumed  ;  one  body  running  up  the  string  from 
the  sweet,  while  another  passed  down  to  it.     The  Doctor  inferred 
that  the  first  Ant  had  communicated  to  its  comrades  the  new  posi- 
tion of  their  delicacy,  and  directed  them  to  the  only  accessible  road 
to  it.    K aim's  Travels,  1.  p.  239.  Kir.  &Sp.  525. 

64  He  thus  notices  this  circumstance  in  Ants  :  '  Nature  has  given 
to  Ants  a  language  of  communication  by  the  contact  of  their  an- 
tennse.  With  these  organs,  they  are  enabled  to  render  mutual  assist- 
ance in  their  labours  and  dangers,  discover  again  their  route  when 
they  have  lost  it,  and  make  each  other  acquainted  with  their  neces- 
sities/— Of  Wasps,  Mr.  Jesse  remarks  :  *  If  a  single  Wasp  discovers 
a  deposit  of  honey  or  other  food,  he  will  return  to  his  nest,  and  im- 
part the  good  news  to  his  companions,  who  will  sally  forth  in  great 
numbers  to  partake  of  the  fare/    Gleanings,  p.  16. 
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to  their  own  amusement.65  One  species  displays  a  LETTER 
spirit  of  cannibalism  toward  each  other,  which  evi-  v — ^—j 
dences  that  there  are  savage  anomalies  among  In- 
sects, as  among  the  uncivilized  tribes  of  mankind.66 
That  they  examine  objects,  and  move  from  place  to 
place,  to  explore  and  to  seek  for  what  they  want,  and 
make  movements  of  their  proboscis  to  ascertain  what 
is  fit,  and  to  imbibe  what  suits  them,  we  see  by  all 
the  Flies  which  come  upon  us  and  about  us,  and  in 
every  winged  or  crawling  Insect  that  we  may  choose 
to  observe.67  They  are  all  as  busy  with  their  head, 
mouth,  its  trunk,  or  their  antennae,  on  every  thing 
which  they  reach,  as  a  Dog  is  with  his  nose;  examin- 
ing what  they  crawl  over,  and  making  perceptions 
of  it,  and  judging  whether  they  shall  make  it  a  part 
of  their  pleasures,  use  or  nutrition,  for  these  seem  to 
be  the  objects  of  their  movements — of  their  exploring 
functions. 

65  To  make  two  male  Crickets  fight,  the  Chinese  place  them  in  an 
earthen  bowl,  about  six  or  eight  inches  in  diameter.     The  owner  of 
each  tickles  his  Cricket  with  a  feather,  which  makes  them  both  run 
round  the  bowl  different  ways,  frequently  meeting  and  justling  one 
another  as  they  pass.     After  several  meetings  in  this  way,  they  at 
length  become  exasperated,  and  fight  with  great  fury,  until  they 
literally  tear  each  other  limb  from  limb.    Dobell's  Travels  in  Kam- 
schatka.     The  same  people  irritate  Quails  into  a  duel  combat. 

66  Sir  J.  Smith  mentions  that  a  male  and  female  Mantis  were  put 
together  in  a  glass  vessel.     After  a  while,  the  female,  who  was 

largest,  devoured  her  companion.     Tour  to  Continent Roesel 

hatched  several,  from  eggs,  in  a  large  glass.     As  they  grew,  they 
began  to  attack  and  devour  each  other.     Tho  divided  into  different 
parcels,  the  strongest  in  each  community  devoured  the  rest.     Roesel 
compares  their  battles  to  that  of  two  hussars,  for  they  guard  and  cut 
with  the  edge  of  their  fore-claws  as  the  men  with  sabres  ;  and  some- 
times, at  a  stroke,  one  cleaves  the  other  through,  or  severs  its  head 
from  its  chest.     Bing.  4.  p.  48. 

67  '  If  a  hive  be  removed  out  of  its  ordinary  position,  the  first  day 
after  this  removal  the  Bees  do  not  fly  to  a  distance,  without  having 
visited  all  the  neighbouring  objects.'     Huber,  Kech.  p.  100.  Kir. 
&  Sp,  2.  p.  527. 
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LETTER  But  the  Insect  mind  peculiarly  displays  itself,  in 
^_^__lj  some  tribes,  in  the  habitations  which  they  build  for 
themselves,  and  in  those  which  they  prepare  for 
their  young.  '  The  nests  of  birds,  wonderful  as  they 
are,  yet  are  eclipsed  by  the  structures  formed  by 
many  Insects.  The  regular  villages  of  the  Beaver, 
by  far  the  most  sagacious  architect  among  quadru- 
peds, must  yield  the  palm  to  a  Wasp's  nest.' 6  My 
restricting  space  will  not  allow  me  to  illustrate  these 
positions  by  a  detail  of  the  phenomena  on  which  they 
are  founded.  I  can  only  refer  you  to  the  testimonial 
illustrations  of  them.  You  will  find  these  in  the  de- 
scriptions of  the  Carpenter  Bee  excavating  in  dry 
earth  a  sufficient  area  for  her  purpose ;  then  building 
as  many  apartments  on  it  as  she  will  lay  eggs,  and 
putting  in  each  an  adequate  store  of  pollen  and  honey 
for  the  young  one  when  it  emerges;69 — in  th  eMason 
Bee,  who  builds  her  maternal  mansions  of  the  sand, 
which  she  glues  from  her  own  fluids  into  an  artificial 
stone,  and  who  also  deposits  due  provision  for  her 
future  brood  before  she  closes  up  their  cells;70 — in 
the  other  species,  who  build  their  parental  homes  of 
flowers,  as  some  do  of  leaves;71 — in  the  curious  ar- 
chitecture of  the  Mason  Wasp;72 — and  in  the  still 
more  dexterous  ones  of  the  various  lepidopterous 
Tinnese.73  Phenomena  very  much  resembling  archi- 
tectural and  building  mind  in  the  human  race,  appear 

68  Kirb.  &  Sp.  1.  p.  435.  M.  Samouelle's  '  Entomologist's  Compen- 
dium' contains  a  valuable  '  Calendar,  exhibiting  the  time  of  appear- 
ance and  habitation  of  near  3,000  species  of  British  Insects.'    357- 
444.     It  is  arranged  under  the  months,  and  distinguishes  minutely 
where  each  may  be  found  in  England. 

69  Kirb.  &  Sp.  1.  p.  439.  7°  Kirb.  &  Sp.  1.  p.  441. 
71  Ib.  443,  4.  72  Ib.  447. 

7S  Ib.  458-466. 
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in  their  actions  and  constructions.  Nor  are  the  Spider    LETTER 

V"  TT  J  V 

galleries,  with  openings  like  doors,  made  to  be  as  > — ,-L-j 
moveable  as  any  upon  hinges,  less  ingenious.74  All 
these  things  furnish  elucidations  of  the  deduction, 
that  their  principle  of  life  has  generalities  of  per- 
ception, comparison,  thought,  reasoning,  judgment 
and  volition,  so  like  our  own,  as  to  be  distinguishable 
only  by  the  difference  between  their  very  circum- 
scribing limitation — and  our,  as  yet,  unbounded  im- 
proveability.  This  difference  is  indeed  immense,  for 
Dr.  Virey  is  nearly  right  when  he  affirms  that  '  they 
are  incapable  of  instruction,  and  can  superadd  no 
acquired  habits  to  those  which  are  instinctive  and 
inbred.'75  This  is  almost  the  exact  truth;  but  it  must 
be  qualified  in  these  respects,  that  some  can  be  tamed 
in  a  small  degree,  and  taught  or  led  to  the  acquisi- 
tion of  a  few  new  habits  ;  but  the  general  position 
is  generally  true. 

It  is  in  the  habits  of  those  Insects  which  live  in 
societies,  that  we  perceive  the  most  extraordinary 
demonstrations  of  even  intelligent  intellect ;  for  what 
other  terms  can  we  justly  apply  to  that  faculty  within 
them,  which  leads  or  enables  them  to  form  political 
communities,  with  established  governments,  sove- 
reignties, social  ranks,  and  appropriated  occupations ; 
and  also  producing  regulations  or  exacted  habits  of 
conduct  resembling  those  enforced  by  human  laws 
and  polities.  What  seemed  poetry  in  Virgil  as  to  the 
Bees,  has  been  found  to  be  only  a  part  of  the  truth, 

74  Kirb.  &Sp.  1.47L. 

75  N.  Diet.  d'Hist.  Nat.— Kirby,  v.  4.  p.  21.  Mr.  Rennie'also  says, 
'  Social  Insects,  as  soon  as  they  arrive  at  maturity,  are  invariably 
endowed  with  the  same  powers ;  unimproveable  also,  so  far  as  we 
are  aware,  by  any  mode  of  management  or  of  instruction/    Insect 
Miscellanies,  p.  293. 
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LETTER  as  to  their  associations.  The  diminutive  Ants  are 
IL  still  more  extraordinary.  The  Wasps  display  kindred 
minds  and  habits.76  It  is  not  possible  to  read  of  the 
wars  and  duels  of  the  Ants,  or  of  the  Bees — to  find 
them  assemble  in  armies,  make  evolutions,  and  fight 
pitched  battles — and  to  deny  them  a  similarity  of 
mind  with  those  of  their  superiors,  who  have  sol- 
diers, tactics,  and  wars.77  That  Ants  have  slaves  ;  and 
make  expeditions  to  capture  other  Ants,  to  reduce 
them  to  servitude  ;78  that  they  should  keep  smaller 
Insects,  the  Aphides,  in  order  that  they  may  milk 
them,  or  extract  from  their  bodies  a  saccharine  fluid 
for  their  own  nourishment,  as  we  take  the  milk  from 
Cows;79  and  that  they  should  keep  assemblages  of 

76  The  several  Works  of  Huber  on  the  Bees,  and  of  his  Son 
on  the  Ants,  contain  the  fullest  and  most  authentic  accounts  of  the 
nature,  actions,  and  habits  of  these  insects.     The  government  of  the 
Ants  may  be  also  seen  in  the  Insect  Miscellanies,  297-305  ;  and 

that  of  the  Wasps  and  Bees,  in  p.  306-321 Capt.  Hall  discovered 

at  Tampico  a  species  of  Bees  without  stings.     A  hive  of  these  was 
sent  to  Huber  in  his  old  age,  by  his  friend  Professor  Prevost,  for 
his  examination. 

77  On  the  wars  of  the  Bees  and  Wasps,  see  Insect  Miscell.p.  322- 
531.  .  . .  Kirby  and  Spence  also  state  the  battles  of  the  Bees,  v.  2. 
p.  205-7.  ...  Of  the  Ants,  *  M.  P.  Huber  is  the  only  modern  author 
that  appears  to  have  been  a  witness  to  their  combats.'     Kirby,  v.2. 
p.  71 ...  .Mr.  Rennie  has  noticed  them  in  his  Insect  Miscell.  331-341. 

78  Insect  Miscell.  341-356.     Messrs.  Kirby  and  Spence  describe 
these  extraordinary  incidents,  v.  2.  p.  75-84. .  .  .  *  They  will  some- 
times travel  150  paces  to  attack  a  Negro  Colony/  p.  81 The 

slaves  are  well  used.  '  Beings  so  entirely  dependent  as  these  masters 
are  upon  their  slaves  for  every  necessary,  comfort  and  enjoyment 
of  their  life,  can  scarcely  be  supposed  to  treat  them  with  rigour  or 
unkindness.     So  far  from  this,  it  is  evident  from  the  preceding 
details,  that  they  rather  look  up  to  them,  and  are  in  some  degree 
under  their  control/    Kirb.  &  Sp.  2.  p.  85. 

79  Kirby,  p.  87.     It  is  on  this  process,  that  Linnaeus,  who  has  also 
noted  it,  says,  '  the  Ant  ascends  the  tree  that  it  may  milk  its  cows, 
the  Aphides,  not  kill  them.'     Syst.  Nat.  962,  3 Turt.  Linn. 
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these,  as  their  separate  and  private  property ; 80—  such  LETTER 
actions  and  habits  are  too  like  our  own,  not  to  be  * — v_l, 
considered  as  those  of  reasoning  mind,  not  very  dis- 
similar to  that  which  we  possess.  All  species  of  the 
Ants,  petty  as  they  are  in  size  and  appearance,  per- 
form actions,  possess  and  preserve  institutions,  and 
display  faculties  and  capacities,  which  seem  on  the 
whole  not  to  be  inferior  to  those  of  any  of  the  Animal 
Orders ;  indeed,  to  be  superior  to  what  is  known, 
perhaps,  of  any.  One  kind  of  these  are  peculiarly 
useful  to  mankind,  in  consuming  that  dead  animal 
and  vegetable  matter  which,  in  warmer  climates, 
would  otherwise  become  a  pestilential  putridity.81 

60  '  Ants  make  a  property  of  these  cows,  for  which  they  contend 
with  great  earnestness,  and  use  every  means  to  keep  them  to  them- 
selves/ Kirby,  p.  89.  ...  'The  greatest  cow-keeper  of  all  the  Ants, 
is  the  Yellow  Ant  of  Gould,  F.  Flava.  This  species,  which  is  not 
fond  of  roaming  from  home,  usually  collects  in  its  nest  a  large  herd 
of  a  kind  of  Aphis,  that  derives  its  nutriment  from  the  roots  of  grass 
and  other  plants.  These  it  transports  from  the  neighbouring  roots  ; 
and  thus,  without  going  out,  it  has  always  at  hand  a  copious  supply 
of  food.  These  creatures  share  its  care  and  solicitude  equally  with 
its  own  offspring/  Kirby  89. 

81  The  Termites,  or  White  Ants,  are  peculiarly  active  and  service- 
able in  this  respect.  *  Nor  is  there  any  set  of  Insects  whose  economy 
is  more  perfect.  They  exist  together  in  kingdoms,  and  build  cities, 
which  are  extremely  populous.  Mr.  Smeathman  has  described  the 
Bellicosus  species,  in  the  Philosophical  Transactions,  from  his  ob- 
servations of  them  in  Africa.  They  build  a  cone  rounded  at  top,  four 
feet  high,  and  of  great  extent.  The  walls  are  of  clay,  and  so  strong 
as  to  bear  the  weight  of  the  heaviest  animals.  These  contain  a  vast 
number  of  compartments.  That  in  the  centre  always  holds  the  king 
and  queen  ;  others  are  for  her  attendants,  who  are  scarcely  fewer 
than  100,000.  They  exist  in  the  classes  or  forms  of  labourers  and 
soldiers.  When  their  cities  are  broken  open,  the  soldiers  march 
out  with  impetuosity,  arid  attack  every  thing  that  comes  in  their 
way.  Wherever  they  strike  they  draw  blood,  and  frequently  beat 
off  the  bare-legged  Negroes.  As  soon  as  the  assailant  is  with- 
drawn, the  labourers  issue  forth  in  prodigious  numbers,  and  very 
speedily  erect  a  new  wall.  Phil.  Trans,  vol.  71.  p.  139. ...  Thorns. 
Hist.  Roy.  Soc.  94-6. 

' 
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LETTER        The  phenomena  of  the  Ant  tribe  deserve  the  study 

XVII 

« y_l^  of  the  Metaphysician,  for  displaying  the  possession 

and  exertion  of  one  of  the  most  active  and  powerful 
forms  of  animal  mind,  in  one  of  the  smallest  species 
of  a  visible  body.  They  furnish  another  illustration 
of  the  great  fact,  that  the  living,  sentient,  and  intel- 
lectual principle  of  animated  nature,  is  essentially 
distinct  from  all  material  figure,  substance  and  size, 
and  independent  of  them.  Matter  is  the  external 
investiture  of  mind,  but  can  never  rightfully  claim 
an  identity  with  it.  The  force  of  matter  depends  on 
density,  magnitude,  and  impulse ;  on  accumulation 
of  particles,  and  external  movement.  But  mind  has 
its  energy  within  itself,  and  is  alike  independent  of 
configuration,  bulk,  or  substance.  It  uses  matter  as 
its  servant,  but  never  originates  from  it.  Its  source 
is  far  more  exalted  and  celestial. 

The  muscular  powers  of  insects  are  still  more 
superior  to  those  of  the  greatest  animals,  than  their 
comparative  minds.  Some  amusing  representations 
have  been  given  of  this  difference.82  They  have  also 
another  peculiarity,  unequalled,  and  not  possessed  by 

88  Linnaeus  remarks,  that  if  an  Elephant  were  as  strong  in  pro- 
portion as  a  Stag  Beetle,  he  would  be  able  to  tear  up  rocks  and  to 
level  mountains. ...  A  Cock-chafer  is  for  its  size,  six  times  as  strong 

as  a  Horse.    Kirby,  4.  p.  190 The  Flea  and  Locust  jump  200 

times  their  own  length,  as  if  a  man  should  leap  three  times  as  high 

as  St.  Paul's.    Nat.  Hist.  Insects,  1.  p.  xvii The  Cuckoo-spit 

Froghopper  will  sometimes  leap  two  or  three  yards,  which  is  more 
than  250  times  its  own  length,  as  if  a  man  should  vault  at  once  a 

quarter  of  a  mile.  Insect.  Transf.  v.  6.  p.  179 MouiFet  relates, 

that  an  English  mechanic,  named  Mark,  fixed  on  a  Flea's  neck  a 
golden  chain  as  long  as  a  finger,  with  a  lock  and  key,  and  a  gold  car, 

all  which  it  dragged.  Mouff.  Theat.  Ins.  275 Latreille  mentions 

a  Flea  of  a  moderate  size  dragging  a  silver  cannon  on  wheels,  that 
was  24  times  its  own  weight,  which  being  charged  with  powder  was 
fired,  without  the  Flea  seeming  alarmed.  N.  Diet.  Hist.  Nat.  v.  28. 
p.  249. .  .  .  Kirby,  4  p  188. 
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any  Bird  or  Quadruped.     They  can  reproduce  the   LETTER 
limbs  they  may  lose.83    Their  divisibility  is  also  ex-   < — ^L* 
traordinary,  and  in  some  species  rivals  that  of  plants. 
Hence,  they  may  occasionally  appear  in  the  most 
distant  countries,  where  before  they  were  unknown.84 

83  M.  Henneker  found  at  Funchall,  that  the  paws  of  the  House 
Spider  were  soon  reproduced,  especially  in  hot  weather.  So  the 
antennas  of  the  Clopesta,  the  Wood  Louse  ;  so  in  the  Aquatic  Sala- 
mander, as  the  claws  and  nippers  of  the  Crustaceous  kind.  He  saw 
the  Blatter  and  Reduves  regain  their  paws  and  antennae  after  ampu- 
tation, especially  their  nymphes.  So  Crickets  and  Grashoppers 
their  forficules.  Bull.  Un.  1830,  v.  4.  p.  168.  ...  Sir  Joseph  Banks 
had  verified  the  fact,  as  to  Spiders,  before.  M.  Samouelle  quotes  his 
account  of  it.  Having  lost  five  legs,  the  animal,  on  changing  its 
skin,  reproduced  them;  hut  they  did  not  attain  the  size  of  the  old 
ones.  Sam.  Ent.  Comp.  120. 

64  The  larva  of  some  Insects  float  in  the  air,  and  are  wafted  by  the 
wind.  In  October  1827,  near  Moscow,  snow  fell  in  a  NW.  wind;  and 
with  it  a  considerable  quantity  of  blackish  larvae  veloutes.  M.  Kaneff 
gathered  several.  In  a  vessel  of  snow  they  lived  some  time  ;  and  in 
cold  water ;  but  those,  put  in  a  warm  place,  soon  perished. . .  Mr.  Fisher 

thinks  that  they  are  taken  up  from  the  earth  in  violent  winds 

Others  of  this  kind  fell  near  Zverrigorod,  and  in  the  winter  of  1826 
at  Archanglsky  ;  others  on  a  mountain  near  Moscow. 

A  similar  phenomenon  was  remarked  in  November  1672,  and  in 
1745,  in  Hungary.  In  1749,  *  The  ice  of  a  lake  near  Saedermanland 
was  covered  with  a  great  quantity  of  the  same  larvae,  which  had 
been  brought  from  the  forests  of  Westermanland,  where  the  wind 

had  torn  up  several  trees/    Bull.  Un.  1829,  v.  8.  p.  310 So  Dr. 

Hempush,  sailing  from  Trieste  down  the  Adriatic,  found  their  ship 
covered  with  Insects  brought  by  the  wind.  Bull.  Univ.  1830,  p.  53. 

The  occasional  tho  rare  appearances  of  LOCUSTS,  show  us  to  what 
extent  Insects  may  travel  with  the  wind.  Twelve  years  ago,  I  caught 
one  at  Epsom.  This  was  a  straggler.  But  the  entrance  into  Ireland, 
in  1688,  of  a  species  of  Beetle,  Scarabaeus  Melotontha,  described 
by  Dr.  Molyneux,  was  a  visitation  of  resembling  devourers  almost 

as  formidable,  from  some  distant  shore *  Vast  swarms  were 

brought  into  Galway  by  a  South-west  wind  during  the  day.  They 
hung  in  clusters  from  the  boughs  of  trees  ;  but  about  sunset  they 
took  wing,  and  darkened  the  air  with  their  vast  numbers.  It  was 
difficult  to  make  one's  way  thro  them,  for  they  dashed  themselves 
against  the  face,  and  occasioned  considerable  pain.  They  fed  upon 
the  leaves  of  trees  j  and  the  noise  they  made  in  eating  was  like  the 

112  sawing 


484  SACRED  HISTORY  OF  THE  WORLD  : 

LETTER    Such  is  their  vitality,  that  they  can  also  live  in  the 
« — >,—!-»  heat  and  confinement  of  the  human  stomach.85     As 
some  Fish  and  Squirrels  can  fly,  so  there  is  a  species 
of  Spiders  which  have  the  power  of  floating  or  mov- 
ing in  air.86  But  Creation  is  full  of  analogies,  pointing 

sawing  of  timber.  For  two  or  three  miles  round,  every  tree  was 
stripped  of  its  leaves  like  the  depth  of  winter.  Smoke  was  found 
to  be  a  preservative.  The  burning  of  heath  and  ferns  kept  or  drove 
them  out  of  gardens.  Towards  Autumn,  they  entirely  disappeared, 
probably  lodging  under  ground  in  a  dormant  state,  for,  next  season, 
immense  quantities  of  them  were  found  in  some  places,  in  holes 
under  ground.  Their  eggs  became  white  Caterpillars,  which  fed 
upon  the  roots  of  the  corn,  and  destroyed  the  future  harvest.  Cold 
weather  destroyed  them  by  millions'  Philos.  Trans,  v.  19.  p.  71. 
Thorns.  Hist.  Roy.  Soc.  p.  92. 

85  Dr.  Picknell  details  the  case  of  a  girl  in  France,  who  emitted 
the  larva?  of  Beetles,  the  Blaps  Mortisaga;  and  twelve  days  after  a 
green  insect,  with  wings,  that  flew  away.  She  continued  to  discharge 
others.  Some  were  an  inch  and  a  half  long,  very  vigorous,  and  lived 
a  month  in  a  box.  He  reckoned  400  of  what  he  saw.    Seven  of  them 
were  the  Tenebris  Moliter,  or  Meal-worm.   The  complaint  continued 
for  some  time.  He  thinks  about  1,300  larvae  came  away  in  all;  and 
of  these  60  were  winged  Insects ;  so  that  they  changed,  matured, 
and  bred  in  her  stomach.     The  cause  was,  that  by  an  old  woman's 
advice,  she  had  drank  water  saturated  with  the  earth  of  two  Catholic 
priests'  graves.     The  Blaps  lives  in  church-yards.  .  .  .  Dr.  Gaspard 
mentions,  in  the  Epidemy  in  1826,  a  man  who  emitted  three  Cater- 
pillars.    Another,  a  countryman,  voided  a  yellow  Caterpillar,  and 
asked  if  it  could  come  from  some  apples  he  had  eaten.     In  another 
case  one  was  shown  to  Buffon,  that  was  brownish,  with  sixteen  legs  ; 
it  refused  leaves,  and  would  only  eat  meat   recently  masticated. 
Bull.  Un.  1830,  v.  11.  p.  218-45. 

86  On  the  Flying  Spider,  see  Bull.  Un.  1830,  v.  8,  p.  345,  6.  ... 
A  species  raise  themselves  in  the  air  by  their  gossamer  threads. 
Ib.  1829,  v.  7,  p.  133,  4.  ...  See  also  the  *  Natural  Hist,  of  Insects,' 
in  the  Family  Lib.  v.  1.  p.  258-61.  .  .  .  The  actual  truth  is,  perhaps, 
that  which  Leuwenhoeck  observed ;  '  The  animal  has  the  power  of 
darting  out  a  very  long  thread,  not  attached  to  any  thing,  by  means 
of  which  it  is  wafted  about  in  the  air,  where  it  often  remains  a  con- 
siderable time/     Thomson's  Hist.  R.  Soc.  p.  91,  from  Phil.  Trans. 
v.  22,  p.  867.  .  .  .  M.  Audoin  has  given  a  new  fact  of  a  Spider's  inge- 
nuity.    It  digs  a  hole  in  the  ground  for  its  habitation,  above  two 
inches  deep,  and  half  an  inch  diameter,  and  makes  a  door  out  of  the 

earth, 
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to   one  general  Originator,  and  linking  all  sentient  LETTER 
things    into   one    great   family    of   related    fellow- 
creatures.87 


earth,  with  a  glutinous  hinge,  so  dexterously,  that  it  fits  exactly  to 
the  space,  opens  easily,  and  closes  of  itself  when  the  animal  has 
entered.  A  few  small  holes  are  pierced  in  this  door,  on  the  side 
opposite  the  hinge,  to  enable  the  spider  to  hold  it  fast  with  its  paws, 
in  case  any  thing  was  trying  to  open  it.  Bull.  Univ.  Ap.  1831, 132. 

87  A  passage  on  the  Locusts,  in  Captain  Hall's  Fragments,  will 
afford  a  specimen  of  the  innumerable  quantity  of  Insects  that  are 
living  on  the  earth.  Capt.  Beaufort  told  him,  that  when  at  Smyrna 
in  1811,  he  had  an  opportunity  of  forming  a  rude  estimate  of  a  flight 
of  Locusts,  then  drifting  from  South  to  North.  The  consul's  mes- 
senger to  Sardis  rode  40  miles  before  he  got  clear  of  their  moving 
column.  It  was  inferred,  from  observations  made  with  a  pocket 
telescope,  that  the  height  of  the  column  could  not  be  less  than  300 
yards  ;  and  the  rate  of  its  passing  was  not  slower  than  seven  miles 
an  hour.  This  continued  for  three  days  and  nights,  apparently 
without  intermission.  As  these  insects  succeeded  one  another  at  an 
average  distance  of  not  more  than  three  inches,  and  were  about  one 
foot  apart  above  one  another,  it  was  computed  that  their  lowest  num- 
ber in  this  enormous  swarm  must  have  exceeded  168,698,563,200,000, 
or,  in  English  numeration,  168  billions  698  thousand  563  millions 
200  thousand  Locusts.  Hall,  Fr.  2d  Series,  v.  3,  p.  84. 
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LETTER    XVIII. 

ON  THE  FOSSIL  REMAINS  OF  ANIMALS  FOUND  IN  THE 
ROCKS  AND  STRATA  OF  THE  EARTH.— I.  THOSE  IN  THE 
SECONDARY  STRATA  OF  THE  MARINE  CLASSES.— II.  THE 
LAND  QUADRUPEDS  OF  THE  TERTIARY  BEDS.— NOTHING 
INCONSISTENT  WITH  THE  MOSAIC  COSMOGONY. 

MY    DEAR    SON, 

LETTER  THE  other  Topics  which  remain  to  complete  my  ob- 
jects in  these  LETTERS  will  not  allow  me  to  detail  to 
you  all  the  facts  that  ought  to  be  known  and  consi- 
dered with  respect  to  the  Fossil  Remains  of  Animals 
which  the  rocks  and  strata  of  our  Earth  contain,  and 
which  human  labour  or  curiosity  has  disclosed,  in 
modern  times,  to  our  view.  To  do  full  justice  to  the 
subject,  the  right  theory  of  our  GEOLOGY  ought  to 
be  first  well  settled.  But  the  diversities  of  opinion 
which  still  prevail,  show  that  this  is  impossible  at 
present.  We  know  enough  for  ingenious  speculation, 
and  also  for  hesitation  and  doubt ;  and  we  are  from 
time  to  time  acquiring  more  elucidating  knowlege  ; 
which  is  leading  the  intelligent  inquirers,  who  are 
pursuing  this  interesting  subject,  to  better  reasoning, 
and  to  more  just  conclusions.  But  we  seem  to  have 
arrived  at  that  point  in  which  further  discoveries 
from  our  Mineralogical  investigations  become  neces- 
sary, before  any  true  system  can  be  established  as 
to  the  formation  of  our  Globe.  Scientific  men  have 
traced  its  constituent  substances  to  fifty  or  sixty 
simpler  bodies,  which  at  present  rank  as  elements, 
because  they  are  not  yet  further  decomposable ;  and 
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these   appear  to  have    constituted    our   primordial   LETTER 
rocks.    But  there  are  abundant  reasons  for  surmising  , — ^L^ 
that  they  are  not  the  primitive  elements  of  material 
nature ;  and  therefore  until  they  can  be  resolved  into 
the  particles  or  substances  which  are  so,  we  shall  not 
attain  those  perceptions  of  the  original  composition 
of  our  multifarious  Earth,  which  will  present  the  de- 
ciding and  satisfactory  truth.     We  must  know  what 
Silica,  Alumina,  Magnesia,  Lime,  Carbon,  Iron  and 
the  other  metals  and  primitive  components  of  the 
Minerals  intrinsically  are,  before  we  can  accurately 
discern  the  process  of  the  succession,  the  causations, 
the  agencies,  the  laws,  and  the  principles,  on  which 
the  Primary  and  Secondary  masses  were  originally 
formed.      The   acquisition  of  this  further  informa- 
tion would  have  been  thought  impossible  in  the  last 
century.    But  human  sagacity  and  industry  are  now 
exploring  what  is  unknown,  so  perseveringly  and  so 
successfully,  that  every  month  may  bring  us   the 
information,  that   some    diligent  Analyst,  in   some 
country  or  other,  may  be  drawing  from  Nature  those 
great  secrets  of   her   primordial    chemistry,  which 
have  hitherto  been  impervious  and  inaccessible.    In 
this  state  of  unsatisfactory  ignorance  and  uncertainty, 
it  will  be  sufficient  to  notice  the  Organic  Remains 
which  have  been  disclosed,  with  a  few  brief  remarks 
on  the  subterraneous  structure  which  contains  them. 
The  ground  we  tread  upon,  and  from  which  vege- 
tation now  springs,  is  not  the  primitive  surface  of 
the  Earth.     It  is  the  upper  part  of  the  last  series  of 
strata  which  have  been  deposited  upon  and  around 
it,  and  which  is  now  most  commonly  denominated 
the  TERTIARY  formations.     By  this  term,  the  series 
of  subterraneous  beds,  down  to  the  chalk  rocks,  are 
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LETTER  named  and  known ;  and  they  are  manifestly  more 
xvm.  ^  recent  tnan  the  masses  below  them.1  These  are  con- 
sidered by  many,  and,  I  think  justly,  to  have  been 
formed  at  the  period  of  the  Deluge,  from  the  frag- 
ments and  ruins  of  the  Earth's  previous  surface,  amid 
the  concussions  and  perturbations  of  that  general 
catastrophe.2  But,  however  this  be,  these  Tertiary 
beds  are  clearly  distinguishable  from  the  more  ancient, 
and  are  treated  of  as  a  class  by  themselves,  different 
from  what  preceded  them  in  position,  appearance, 
fossils,  and  composition.3 

Below  these  occur  another  great  series  of  various 
rocks,  of  a  stratified  and  sedimentary  nature,  which 
have  been  called  Transition,  or  Intermediary,  and 
Upper  and  Lower  Secondary.4  But  to  all  these,  the 
general  term,  Secondary,  as  marking  one  great  out- 
line of  chronological  distinction,  from  both  the  ear- 

1  Conyb.  Geol.  Introd  v-vii.     M.  de  Serres,  Geogn.  p.  xcii. 

3  M.  Dufresnoy  calls  the  beds  that  have  been  deposited  on  the 
extensive  chalk  formation  4  Terrains  Tertiaires.'  Bull.  Un.  1831. 

No.  4,  p.  38 '  We  find  a  mantle  as  it  were,  of  earth  and  sand 

indifferently  covering  all  the  solid  strata,  and  evidently  derived 
from  some  convulsion  which  has  lacerated  and  partially  broken  up 
those  strata,  inasmuch  as  its  materials  are,  demonstratively,  frag- 
ments of  the  subjacent  rocks,  rounded  by  attrition.'  '  Hence  they 
must  be  assigned  to  the  last  violent  and  general  catastrophe  which 
the  Earth's  surface  has  undergone.'  Mr.  Conybeare,  therefore,  calls 
them  Diluvial.  Out.  Geol.  p.  4. 

3  M.  Marcel  de  Serres' '  Geognosie  des  Terrains  Tertiaires/  1829, 
is  devoted  to  this  class  of  the  Earth's  strata,  and  to  their  animal 
fossils. 

4  *  Transition,  or  intermediate  rocks,  cover  those  of  the  primary 
class,  and  are  distinguished  as  the  lowest  rocks  in  which  the  fossil 
remains   of   animals    or  vegetables   are  found/     Bakewell   Geol. 
p.  124 In  these  he  includes  the  Slate,  Grey  Wacke  and  Moun- 
tain Limestone.     His  Upper  Secondary  Class  comprises  the  Mag- 
nesian  Limestone;    Red  Sandstone;    Lias;  Oolites;    Sand;  Clay 
and  Chalk  Rocks  (p.  236 ;)  naming  the  Coal  formations  his  '  Lower 
Secondary.'     146. 
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Her  and  the  later,  and  as  embracing  the  whole  series,  LETTER 
seems  to  be  very  fitly  applicable.5  This  leaves  that  of  v '  v_,  L< 
Primary,  or  Primordial,  for  those  crystalline  and  other 
masses  which  are  found  beneath  them,  and  on  which 
they  rest,  and  beyond  which,  human  knowlege  has 
not  penetrated.  These  are,  the  Granite,  Gneiss,  and 
Mica  Slate  Rocks,  with  their  subordinate  resem- 
blances.6 All  these  are  mainly  formed  of  the  same 
materials,  in  different  proportions  and  modifications  ; 
Quartz,  Felspar,  and  Mica;  with  some  occasional 
additions  of  a  few  other  particles :  and  they  are 
found  in  all  regions  of  the  Globe,  and  of  the  same 
composition.7 

In  these  primordial  rocks  no  organic  remains  have 
been  seen  ;  and  from  this  circumstance  it  is  reason- 
ably and  generally  concluded  that  they  were  formed 
before  animal  or  vegetable  life  began.  It  is  in  the 
Secondary  rocks,  those  that  were  deposited  or  com- 
posed after  the  Primary  ones  were  consolidated,  and 
before  the  Tertiary  strata  accrued,  that  fossil  exuviae 
first  occur. 

The  SECONDARY  formation  consist  of  new  rocks, 
formed  from  the  fragmentary  ruins  or  disintegration 

-  5  M.  Marcel  de  Serrcs  accordingly  attaches  the  denomination  of 
Secondary  to  all  these  classes  ;  distinguishing  them  into  the  three 
modifications  of  *  Upper,  Middle,  and  Lower.'  Geog.  p.  xcii.  .  . 
This  simplicity  seems  preferable,  in  a  large  outline  of  the  subject, 
to  M.  Al.  Brongniart's  numerous  minute  divisions,  with  a  long  train 
of  new  Greek-derived  names. 

6  Bakewell's  Intr.  Geol.  p.  84,  5.  Al.  Brongn.  Ecorce  du  Globe, 
p.  340,  1. 

7 «  With  the  Granitoid  groupe  all  the  earth  is  covered/  Al.  Brongn. 
p.  342.  . .  .  *  Geologists  have  observed,  that  mountain  masses  display 
every  where  the  same  rocks,  the  same  assemblage  of  Mica,  Quartz, 
and  Felspar,  in  Granite  ;  of  Mica,  Quartz,  and  Garnet,  in  Mica 
Slate  ;  and  of  Felspar  and  Hornblende  in  Syenite.'  Humboldt's 
Geogii.  Ess.  p.  4. 
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LETTER  of  the  primordial  ones,  or  from  new  compounds  of 
^  ^  '  *  their  constituent  substances,  with  the  addition  of 
various  successions  of  others  of  the  Calcareous  or 
Limestone  classes.8  The  most  ancient  of  these  are 
the  Argillaceous  Schist  or  Clay  Slates,  from  which 
our  various  kinds  of  Slates  are  derived  ;  the  Conglo- 
merates, Grey  Wacke  and  Old  Red  Sandstone,  the 
Carboniferous  or  Mountain  Limestone,  the  Millstone 
Grit  and  Shale,  the  Coal  Measures,  and  their  vege- 
table remains,  which  we  have  noticed  in  a  preceding 
Letter.  The  subsequent  rocks  above  these,  of  the 
New  Red  Sandstone,  the  Magnesian  Limestone  and 
Red  Mar],  with  the  Calcareous  beds  of  Lias  and 
Oolites,  Iron  Sand  and  Green  Sand,  follow.  Above 
all  these  the  Chalk  masses  lie,  that  terminate  the 
series  to  which  the  appellation  of  Secondary  has 
been  conveniently  appropriated.9  The  Chalk  for- 
mation has  been  traced  to  extend  over  a  large  por- 
tion of  Europe.  It  is  overspread  with  a  stratum 
of  flint  pebbles  in  most  parts  ;  and  some  interval  of 
time  is  thought  to  have  elapsed  before  the  next  suc- 
cession of  beds  was  deposited  upon  it.  But  it  is 
remarkable,  that  AMERICA,  both  North  and  South, 
seems  to  be  destitute  of  Chalk.10 

8  Of  the  more  ancient  of  these,  which  have  been  called  Transi- 
tion rocks,  an  able  writer  says,  *  The  Transition  rocks  include  a 
variety  of  earthy  substances ;  but  they  are  generally  composed  of 
the  Primitive  rocks,  reduced   to  a  state  of  disintegration,  appa- 
rently by  a  mechanical  cause  ;  and  afterwards  reunited  into  con- 
glomerate masses  by  some  kind  of  cement  of  an  argillaceous  or 
calcareous  nature/  Ed.  Encyc.  Physical  Geogr.  p.  488. 

9  To  this  second  class  of  Rocks,  the  valuable  volume  of  Mr.  Cony- 
beare  and  Mr.  Philips,  in  their  '  Outlines  of  Geology/  is  devoted. 
. .  .  The  llth,  12th,  and  13th  Chapters  of  Mr.  Bakewell's  sensible 
Work  also  treat  upon  them.     The  Plates  to  his  Work  are  pleasing 
and  satisfactory  illustrations. 

10  Conybeare,  p.  67.  '  Stretching  from  the  Thames  to  the  Don,  the 

Chalk 
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After  these  a  new  state  and  order  of  things  begin  LETTER 
in  the  Tertiary  rocks  and  strata,  which  are  above  the  * — , — 1» 
Chalk  beds,  and  which,  in  a  succession  and  inter- 
mixture of  Clay,  Sand,  Marl  and  Limestone  strata, 
ascend  up  to  our  present  inhabited  surface.  I  will 
not  enter  into  any  detail  on  these,  nor  on  their  pre- 
decessors. It  will  be  sufficient  to  have  enumerated 
the  whole  in  this  general  notice,  in  order  to  enable 
you  to  understand  more  satisfactorily  to  yourself  the 
position  and  history  of  the  Fossil  Remains,  which  they 
have  preserved,  and  now  disclosed  to  our  knowlege, 
of  some  of  the  former  Animals  of  the  more  ancient 
period  of  our  Earth. 

All  the  Animal  remains  found  in  any  part  of  the 
Secondary  rocks  and  strata,  are  of  those  who  inha- 
bited the  primeval  waters.  The  great  bulk  of  them 
are  of  the  Testaceous  and  Zoophite  Orders  :  but  it 
is  not  true,  that  the  simplest  kind  only  occur  in  the 
older  strata,  or  were  then  only  existing.  More  com- 
plicated forms,  as  Fish,  are  also  found  with  them. 
Several  of  these  are  species  which  have  now  ceased 
to  exist ;  but  they  are  so  analogous  to  the  genera 
which  still  inhabit  our  seas,  that  they  display  no 
remarkable  differences  from  them.  These  occur  first 
in  the  Clay  Slate,  and  abound  principally  in  the 
Mountain  or  Carboniferous  Limestone.  But  in  the 
Lias  of  England,  remains  of  the  Amphibious  genera 


Chalk  occupies  the  interior  of  the  great  central  basin  of  Europe ; 
bounded  on  the  north,  by  the  primitive  districts  of  Russian  Finland, 
Sweden,  Norway,  and  Scotland ;  on  the  west,  by  the  transition  and 
primitive  chains  of  Cumberland,  Wales,  Devonshire,  and  Brittany; 
on  the  south,  by  the  primitive  mountains  branching  from  the  Ce- 
vennes  in  France,  by  the  Alps,  by  the  ancient  groupes  of  Germany, 
by  the  Bohemian,  Thuringian,  .Saxon,  Silesian,  and  Carpathian 
mountains ;  and  on  the  east,  by  the  Ural  and  its  branches.'  Ib.  p.  64. 
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LETTER  have  been  discovered,  which  have  no  similitude  in 
v-l__v_Lj  any  species  that  now  appear,  and  which  are  really 
extraordinary,  both  in  their  size  and  figure.11 

One  of  the  earliest  beds  after  the  primordial  rocks, 
and  into  which  Mica  Slate  is  in  some  places  seen 
passing,  is  the  CLAY  SLATE  formation.  In  this  rock, 
called  also  Argillaceous  Schist,  Ichthyolites,  or  fossil 
remains  of  fish,  have  been  found,  in  Switzerland,  in 
Germany,  France,  Italy,  Dalmatia,  and  Syria.12  These 
antediluvian  Fish  are  those  of  several  of  our  present 
genera.13 

In  the  older  LIMESTONES  of  Flanders,  a  great 
quantity  of  Zoophites  have  been  observed.  The 
Madepores  and  Millepores  are  abundant.  The  Ortho- 
ceratites,  which  belong  to  the  Cephalopodon  tribe, 
now  deemed  the  lowest  in  the  animal  scale,  from  the 
simplicity  of  their  structure,  also  occur  in  consi- 
derable abundance,  along  with  fragments  of  Entrochi 
and  Encrinites.14 


11  On  the  Fossils  found  in  England  in  these  Secondary  strata, 
Mr.  Conybeare's  Chapters  are  the  most  original  and  satisfactory. 
The  science  is  much  indebted  to  him,  both  as  a  discoverer  and  as 
a  reasoner.     Cuvier  takes  the  lead  of  all,  in  his  important  work  on 
this  subject.     Dr.  Ure  has  ably  brought  together  some  of  the  most 
remarkable  facts  as  to  the  antediluvian  animals.     And  Mr.  Parkin- 
son, in  his  '  Organic  Remains/  and  *  Outlines  of  Oryctology,'  sup- 
plies a  fund  of  more  particular  information,  especially  as  to  the 
Testaceous  and  Zoophyte  remains. 

12  The  Article  '  Poissons  Fossiles,'  in  the  Dictionnaire  des  Sci- 
ences Naturelles,  details  these  Fossils,  and  Dr.  Ure,  from  that,  has 
specified  six  localities  of  them  in  his  Geology,  p.  144-6. 

13  '  In  the  famous  locality  of  Monte  Bolca  (in  the  Veronese)  the 
following  genera  are  found :  the  Shark,  Ray,  File  Fish,  Sun  Fish, 
Globe  Fish,  Palaeobaliston,  Trumpet  Fish,  Pike,  Lilurus,  Herring, 
Pipe  Fish,  Cod,  Blenny,   Goby,  Mackarel,  Bull-head,  Gurnard, 
Gilthead,  Sciaena,  Perch,  Flounder,  Amia,  Fistularia,  Flying  Fish, 
Muraenophis,  Eel,  Dory,  and  several  others.'    Ure,  p.  147. 

14  Dr.  Ure,  p.  149.  'The  Shells  more  frequently  found  there  are 

Terebratulites 
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No  organic  remains,  either  animal  or  vegetable,    LETTER 
have  been  yet  found  in  any  TRAP  rocks  in  England.15  J^!L-. 
In  the  Carboniferous  or  Mountain  Limestone,  verte- 
bral remains  are  very  rare.  There  are  many  species, 
but  few  genera,  of  the  Testaceous  class  ;  '  while  the 
Zoophytal  families,  particularly  Encrinites  and  Co- 
rallites,  are  in  the  greatest  profusion.'" 

It  is  in  the  rocks  above  these  that  the  Saurian 
animals  appear.  Of  the  New  Red  Sandstone,  and  the 
Magnesian  or  Conglomerate  Limestone,  which  lie 
upon  the  Coal  Measures,  the  first  has  no  organic 
remains,17  and  the  latter  but  few.18  These  are  suc- 
ceeded by  the  higher  Lias  beds ;  and  here  some 
extraordinary  Animals  have  in  our  own  days  first 
come  to  light. 

The  Lias  formation  in  England  stretches  across 
from  the  coasts  of  the  German  Ocean,  in  Yorkshire, 
to  those  of  the  Channel,  in  Dorsetshire.19  It  consists 
of  thick  argillaceous  deposits  constituting  the  base 
on  which  the  whole  Oolitic  series  reposes.  The  upper 
portion  of  the  Lias,  nearly  two-thirds  of  its  total 
depth,  comprises  beds  of  a  deep  blue  Marl,  con- 

Terebratulites,  Turbinites,  certain  Ammonites,  and  Belemmites ; 
but  the  only  Fossil  which  appears  to  be  characteristic  of  the  Tran- 
sition Limestone,  is  the  Trilobite,  a  singular  extinct  animal  of  either 

the  Crustaceous  or  Insect  Tribe.'  Ib Mr.  Bakewell's  Geology 

contains  a  print  of  this,  of  the  natural  size. 

15  Conybeare,  p.  440. 

16  Conybeare,  p.  356 He  particularizes  Vertebrae  of  Fish, 

Sharks'  teeth,  and  Trilobites,  with  three  kinds  of  Chambered  Uni- 
valves ;  eight  of  those  not  Chambered,  and  four  of  the  Bivalves. 
'  Remains  of  the  Echini  are  occasionally  found,  but  rarely/  p.  358i 

17  Philips  and  Conyb.  p.  282. 

IS  '  These  are  rarely  met  with  in  the  limestone.'  The  impressions 
of  a  Fish,  an  Encrinite,  Alcyonite,  and  some  Bivalves  and  Entrochi, 
are  noticed.  Ib.  p.  305. 

19  Conyb.  270. 
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LETTER  taining  only  a  few  irregular  and  rubbly  Limestone 
v_^_L,  beds.  In  the  lower  part,  the  Limestone  beds  increase 
in  frequency,  and  assume  the  peculiar  aspect  which 
characterizes  the  Lias.20  Its  organic  remains  afford 
a  greater  number  of  vertebral  Animals  than  any  other 
lower  formation.  Among  these  are  the  relics  of  two 
very  remarkable  extinct  genera  of  oviparous  quadru- 
peds of  the  Lizard  classes,  but  differing  essentially 
in  structure  from  any  that  are  now  known  to  exist.21 
These  have  been  named  the  Ichthyosaurus  and  the 
Plesiosaurus.22 

The  first  of  these,  the  Fish  Lizard,  was  first  de- 
scribed by  Sir  Everard  Home,  in  1814;23  but  more 
remains  being  found  in  the  succeeding  years,  he  en- 
larged his  account,  which  has  been  completed  by  the 
additions  of  M.  La  Beche,  Mr.  Conybeare,  and  Dr. 
Buckland,24  with  the  assisting  remarks  of  M.  Cuvier. 
This  animal  has  scarcely  yet  occurred  in  the  Conti- 
nental rocks,  but  is  peculiarly  abundant  in  England.25 
Its  head  resembled  the  Lizard  tribe,  but  extended 
into  a  long  pointed  muzzle,  armed  with  numerous 


20  Conyb.  261.  2l  Ib.  265. 

22  Of  these,  Cuvier  remarks  that '  it  is  in  England  especially  that 
their  remains  appear  to  be  abundant ;  and  it  is  to  the  zeal  of  the 
English  Geologists  that  our  knowlege  of  them  is  due.'  Ure,  p.  227 

M  In  Philosophical  Transactions  for  1814;  and  afterwards  in 
1816,  1818,  1819,  and  1820. 

24  See  the  Memoir  of  Mr.  Conybeare  and  M.  La  Beche,  in  Geolog. 
Trans,  for  1821. 

25  '  Its  remains  are  deposited,  from  the  New  Red  Sandstone  up  to 
the  Green  Sand  immediately  below  the  Chalk.    Hence  it  belongs  to 
almost  every  epocha  of  the  Secondary  formation.     But  it  is  espe- 
cially the  Lias,  that  bluish  gray,  marly  and  pyritous  marble,  which 
seems  to  have  been  its  sepulchre.'  Dr.  Ure,  p.  231.  . . .  Very  lately 
there  has  been  discovered  a  skeleton,  almost  entire,  at  Boll  in  Wir- 
temberg.  Ib.  232. 
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conical  teeth,  with  a  tail.26     Its  length  varied  from   LETTER 

three    to  nine  feet.27     But  altho  the  Antediluvian  ,— I- 

animal  thus  found  in  our  Limestone  rocks,  has  not 
been  yet  observed  among  our  present  classes,  yet 
the  genus  is  not  wholly  extinct ;  for  the  Marine 
animal  which  I  mentioned  in  a  former  Letter  as  still 
existing  in  the  North  American  waters,  seems  to  be 
a  species  of  Fish-Lizard.28 

The  Plesiosaurus  we  owe  entirely  to  the  sagacity 
of  Mr.  Conybeare.  From  several  bones  which  he 
discovered,  he  inferred  the  existence  of  another  ani- 
mal, different  from  the  preceding,  and  sketched  its 
probable  shape,  in  182 1.29  Three  years  afterwards, 
Miss  Aiming  found  a  skeleton  of  it,  almost  complete, 
that  was  lying  on  its  belly,  nine  feet  six  inches  long, 
having  a  neck  that  must  have  been  longer  than  the 
Swan's.30  Some  bones  and  palates  of  the  Turtler 

26  Conybeare,  p.  266.     '  Two  eyes  of  enormous  magnitude  must 
have  given  its  head  an  extraordinary  aspect,  and  have  facilitated  its 
vision  during  the  night.     It  naturally  breathed  air,  and  not  water, 
like  fishes.     Hence  it  was  often  obliged  to  come  to  the  surface.    Its 
short,  flat  undivided  limbs  allowed  it  merely  to  swim/  lire,  p.  235. 

27  M.  Cuvier's  smallest  skeleton  was  three  feet  and  a  half  long,  of 
which  the  head  and  tail  were  each  one  foot,  leaving  one  foot  and  a 
half  for  the  body.     His  great  one's  head  was  two  feet  and  a  half 
long,  and  therefore   must  have  been  nine  feet  altogether.     Miss 
Anning's  was  five  feet  long.   She  is  said  to  have  discovered  another, 
twenty  feet  in  length.     One  complete  specimen  of  this  animal,  and 
large  portions  of  other  examples  of  it  may  be  seen  in  London,  at 
the  National  Gallery  of  Practical  Science,  in  Adelaide-street. 

28  See  before,  p.  277,  note  58. 

29  See  his  Memoir  conjointly  with  La  Beche,  in  Geol.  Trans,  v.  5. 
He  named  it  Plesiosaurus,  or  '  akin  to  Lizards/  because  he  thought 
it  more  like  them  than  the  Ichthyosaurus. 

30  *  A  true  serpent  neck,  on  a  trunk,  whose  proportions  differed 
little  from  those  of  an  ordinary  quadruped/  Ure,  241.  ...  It  had  35 
cervical  vertebrae,  and  6  with  the  dorsal  ribs ;  21  in  the  back  and 
loins,  and  26  in  the  tail,  and  2  sacral,  making  90  in  the  whole. 
Mr.  Conybeare  thinks  it  may  have  swam  on  the  surface  of  the  water, 

arching 
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LETTER  Fish  of  several  species,  a  few  Crustacea,  and  several 
i — v_-  Testaceous  Molluscse,  have  been  met  with  in  the 
Lias  beds.31 

The  Oolitic  series  of  rocks  which  occur  above  the 
Lias  and  below  the  Chalk,  contain  a  more  varied 
series  of  remains  than  any  of  the  former  ;  land  ani- 
mals, birds,  insects,  amphibia,  fishes,  shells,  and  ve- 
getables.3'2 Of  these  the  most  novel  and  curious  is 
the  Megalo-saurus.  It  was  an  immense  animal,  for 
its  remains  imply  that  it  was  forty  feet  long  and 
twelve  feet  high.  They  were  discovered  by  Dr.  Buck- 
land  in  the  calcareous  slate  of  Stonefield.  Its  lower 
jaw,  vertebrae,  and  extremities,  are  preserved  in  the 
Oxford  Collection.33  Crocodiles,  Tortoises  and  gi- 
gantic Lizards,  have  been  found  in  the  calcareous 
strata  of  the  Continent.  In  one  at  Maestricht,  that 
named  the  Mosa-saurus,  was  a  Lizard  larger  than  a 
Crocodile.34  Among  the  Secondary  strata  of  Sussex 
have  been  also  found  the  teeth  and  bones  of  an  her- 
bivorous reptile  which  has  received  the  name  of  the 
Iguanodon.35 

The  Green  Sand  abounds  with  Organic  Remains, 
distinguished  for  their  mass  and  beauty,  but  of  none 
of  the  higher  animals.  They  are  mostly  Testacea, 
but  exceedingly  numerous.36  The  Chalk  formation 

arching  back  its  long  neck  like  the  Swan,  and  darting  it  down  at 
the  fish  that  came  within  its  reach. 

31  Conyb.  Geol.  267.  *  Ib.  206. 

33  Conyb.  208.     Ure,  219,  20.     Cuvier,  Ossem.  Foss.  v.  5.  p.  344. 

34  Ure,  218. 

35  Mr.  Mantell  described  it  in  the  Phil.  Trans.  for!825,  as  found 
in  the  Sandstone  of  Tillgate  Forest.    It  is  inferred  to  have  been  am- 
phibious, inhabiting  rivers  or  fresh-water  lakes  ;  with  a  horn  ;  and, 
reasoning  from  the  size  of  its  teeth,  to  have  been  60  feet  long. 

36  Conyb.  Geol.  128-131.  The  Green  Sand  quarries  of  Blackdown 
afford  150  species  of  the  Testacea.     '  The  Alcyonic  remains  in  this 
formation  are  more  numerous  and  important  than  in  any  other, 

except 
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above  this,  comprises  several  Fish,  many  testaceous    LETTER 
Molluscae,  and  Zoophytes.3' 

Upon,  and  therefore  above,  the  Chalk,  the  TER- 
TIARY Rocks  and  strata  have  been  deposited.  These 
consist  of  various  beds  of  Sand,  Clay,  Marl,  and  im- 
perfectly consolidated  Limestone.  In  England,  they 
occupy  two  extensive  tracts,  each  circumscribed  by 
hills  of  the  Chalk  formation.38  The  uppermost  beds 
of  this  series,  being  formed  by  causes  still  in  opera- 
tion, are  of  very  limited  extent,  and  are  called 
ALLUVIAL.39  '  Next  in  order  to  these,  we  find  a 
mantle,  as  it  were,  of  sand  and  gravel,  indifferently 
covering  all  the  solid  strata,  and  evidently  derived 
from  some  convulsion,  which  has  lacerated  and  par- 
tially broken  up  those  strata.'  In  these  deposits,  and 
almost  in  these  alone,  the  remains  of  numerous  land 
Animals  are  found;  many  of  them  belonging  to  ex- 
tinct species  ;  and  many  others,  no  longer  indigenous 


except  the  Chalk.'  Ib.    The  Vegetable  remains  are  only  fragments! 
of  silicified  wood.     Ib.  131. 

37  Conyb.  72-5.      *  The  important  family   of  Echinites  may  be 
considered  as   characteristic   of  this  formation;    and  at   least   as 
equalling  in  number  all  the  other  shells  found  in  it/  Ib.  73. .  .There 
are  several  genera  of  the  Encrinus  Zoophyte,  p.  74 '  The  fami- 
lies of  the  Alcyonium  and  Sponge,    present  numerous   remains/ 

Ib Lamarck  thinks  the  Sponges  to  have  polypi,  like  the  Al- 

cyonia. 

38  '  The  most  northerly  of  the  subjacent  Chalk  strata  on  which 
the  Tertiary  rest,  is  named  the  London  basin ;  the  southerly,  the 
Isle  of  Wight  basin/    Ure,  292. 

39  *  They  consist  in  the  accumulation  of  sand  and  shingle  along  the 
sea  coast,  and  particularly  in  aestuaries  ;  in  the  formation  of  new 
lands  on  the  banks  of  rivers  and  lakes,  by  the  alluvial  depositions 
they  carry  down,  assisted  by  the  growth  of  aquatic  plants  ;  in  the 
growth  and  increase  of  marsh  land  ;  in  the  accretion  of  calcareous 
tufa,  from  the  deposit  of  springs  running  thro  limestone  rocks,  and 
the  like/    Conyb.  Geol.  p.  3. 

K  K 


41)8  SACRED  HISTORY  OF  THE  WORLD : 

LETTER    to  the  countries  where  their  skeletons  are  thus  dis* 
^J^^l»  covered.     These  are  the  DILUVIAL  strata.40 

The  Fossil  Remains  of  the  Tertiary  differ  greatly 
from  the  anterior  ones,  and  mostly  resemble  our 
present  living  species.  In  the  LONDON  CLAY  beds, 
no  Zoophytes  occur,  or  they  are  very  rare.  Echinites, 
so  common  in  the  Chalk,  are  here  unfrequent ;  but 
Testaceous  Molluscee  are  numerous,  and  beautifully 
preserved.  Many  species  of  the  Crab  and  Lobster 
are  seen ;  several  vertebral  Fish,  finely  preserved  ; 
and  also,  Turtles  and  Crocodiles.41  No  Marine  fossils 
have  been  detected  in  the  lower  Fresh-water  forma- 
tion beds.42 

It  is  in  the  superficial  stratum  of  mingled  sand 
and  gravel,  which  covers  almost  every  region  of  the 
Earth,  in  situations  beyond  the  reach  of  river  depo- 
sits, and  to  which  the  name  of  Diluvium  has  been 
given,  to  denote  the  Detritus  of  the  Deluge,  that  the 
fossil  bones  of  ancient  quadrupeds  are  usually  found.43 
Kindred  skeletons,  or  their  parts,  have  been  disco- 
vered, also,  in  great  numbers,  in  the  Limestone  caves 
of  this  and  many  other  countries ;  supposed  to  have 
been  the  dens  of  antediluvian  animals ;  the  last 
tenants  of  which  were  drowned  in  the  universal  De- 


40  Conyb.  p.  4. . .  '  The  Tertiary  Rocks  are:— i.  Plastic  Clay,  im- 
mediately over  the  Chalk,     ii.  London  Clay.     in.  Fresh  water  for- 
mations,    iv.    Upper  Marine  formations,  Crag  and  Bagshot  Sand.' 
Ib.  7.     Ure,  p.  292. 

41  Conyb.  p.  28.     '  Among  the  organic  exuviae  of  the  Plastic  Clay 
beds,  we  have  Ostrese,  CerithiaSjTurritellse,  Cythereae,  Cyclades,  &c. 
along  with  the  teeth  of  Fish/     Ib.  39. 

42  Conyb.  21.  '  Their  organic  remains  are,  Lymneus,  Planorbis, 
and  Cyclostoma ;  perhaps  the  Lelix,  and  a  bivalve  resembling  the 
fresh-water  Muscle.' 

43  Ure,  p.  499. 
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luge.44    Many  of  these  animals  are  like  those  which    LETTER 

XVI1T 

now  subsist.  But  several  of  the  fossil  Elephants, 
Rhinoceroses,  Bears  and  Hyaenas,  exhibit,  both  in 
their  individual  bones  and  their  mutual  adaptation, 
great  differences  from  their  living  types.45  We  owe 
the  largest  portion  of  our  knowlege  on  this  curious 
subject  to  M.  Cuvier.  He  has  determined  and  classed 
the  remains  of  nearly  one  hundred  Quadrupeds, 
mammiferous  or  oviparous;  of  which,  seventy  species 
were  previously  unknown  to  Naturalists ;  and  among 
these,  forty  belong  to  new  genera.46  His  first  Order 
is  the  Pachydermata,  or,  thick  skinned  animals,  com- 
prising thirteen  genera  of  the  non-ruminant,  but 
hoofed  quadrupeds.47  Of  those  which  he  describes, 
I  will  only  call  your  attention  to  the  largest  and  most 
novel.  The  MASTODON,  of  which  he  has  distin- 
guished six  buried  species  —  an  animal  of  the  size 
and  figure  of  the  Elephant,  with  proboscis  and  tusks, 
yet  distinguished  from  it  by  its  teeth.48  Of  the  gigantic 
fossil  TAPIRS  found,  one  species  was  eighteen  feet 
long  and  eleven  high,  which  equals  it  to  Elephants 

44  Ure,  p.  499.  4S  Ibid. 

40  Ure,  p.  513.  '  Of  the  hundred  species,  about  one-fourth  part 
are  Oviparous  Quadrupeds  ;  and  the  rest  are  Mammiferas.  Among 
the  latter,  more  than  one-half  belong  to  Non-ruminant  Animals/  Ib. 

47  There   are,  the  Elephant,    Mastodon,  Rhinoceros,   Hippopo- 
tamus, Tapir,  Hog,  Horse,  Daman,  Pecaris,  Phacocheres,  Anoplo- 
therium,  Palaeotherium,  and  Elasmotherium.  Cuvier,  Oss.  Foss.v.4. 
....  Dr.  Ure  details  the  chief  facts  as  to  each  of  these,  from  Cuvier 
p.  519-543.  ...  He  adds  the  Lophiodons,  543  ;  the  Megatherium, 
545  ;  and  the  fossil  Bear,  552. 

48  Ure,  p.  527.  .  . .  M.  Cuvier  concludes  that  no  bones  of  the  great 
Mastodon  have  been  hitherto  found  in  Europe.     They  occur  most 
abundantly  in  the  brackish  marshes  on  the  Ohio.  Cuv.  Oss.  Foss. 
v.  4.  ...  Ure,  528.  '  The  Mastodon  must  have  made  the  same  use  of 
its  teeth  as  the  Hog  and  Hippopotamus,  which  possess  the  same 
dental  characters.'     Ure,  p.  530. 
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LETTER  and  to  the  great  American  Mastodon.49  The  LOPHI- 
.  XV1IL .-»  ODONS  were  a  genus  akin  to  the  Tapirs,  by  their 
teeth  and  size.50  For  the  first  knowlege  of  the  large 
MEGATHERIUM  we  are  indebted  to  the  Spaniards, 
who  discovered  its  remains  in  South  America.  Its 
skeleton  is  thirteen  feet  long  and  nine  feet  high.  *  Its 
teeth  proved  that  it  lived  on  vegetables ;  and  its  robust 
feet,  armed  with  sharp  claws,  testify  that  it  was 
chiefly  their  roots  which  it  sought  after.  Its  magni- 
tude and  its  talons  supplied  it  with  abundant  means 
of  defence.  It  was  not  swift  in  running  ;  but  this  was 
unnecessary,  as  it  had  no  occasion  either  to  pursue  or 
to  fly.  It  has  the  head  and  shoulders  of  a  Sloth, 
while  its  limbs  and  feet  exhibit  a  singular  mixture 
of  characters  belonging  to  the  Anteaters,  and  to  the 
Armadillos.51  The  remains  of  a  Megatherium  were 
lately  discovered  by  a  peasant  in  South  America, 
who,  passing  along  the  river  Salado,  threw  his  lasso 
at  something  he  saw  half  covered  with  water,  and 
dragged  on  shore  the  enormous  pelvis  of  this  animal. 
The  rest  of  the  bones,  consisting  of  the  greater  part  of 
the  skeleton,  were  afterwards  obtained.  They  have 
been  brought  to  England  by  Mr.  Paris,  the  English 
Consul  at  Buenos  Ayres.52 


40  Ure,  p.  543.  w  Ib. 

81  Ure,  p.  549.  '  The  term  Megatherium,  signifies  u  huge  wild 
beast/  M.  Bonpland,  in  his  letter  of  10  June  1832,  to  Baron  Hum- 
boldt,  from  Buenos  Ayres,  says,  '  M.Sellon  has  discovered  on  the 
banks  of  the  Arapey,  in  the  Banda  Oriental,  enormous  remains  of 
the  Megatherium,  which  is  generally  believed  here  to  be  an  Arma- 
dillo, Dasypus.'  Lit.  Gaz.  No.  823.  p.  681. 

89  Dr.  Buckland  in  his  Lecture  on  it  to  the  British  Association  of 
Science  in  1832,  stated  that  '  this  animal  was  about  8  feet  high  and 
12  feet  long.  Its  teeth,  tho  ill  adapted  for  the  mastication  of  grass 
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The  Magalonyx  is  another  large  fossil  animal  of 
the  edental  family,  of  whom  a  few  bones  only  have 
been  found  in  a  cavern  in  Virginia.53  Besides  these 
extinct  animals,  there  have  been  found  in  our  dilu- 
vial soils  fossil  bones  of  the  Hyaena,  Tiger,  Bear, 
Wolf,  Fox,  Weasel,  Ox,  Hog,  and  Beaver.  These 
occur  with  others,  such  as  the  Rabbit,  Water  Rat, 
Glutton,  and  Birds,  in  the  bone  caverns  of  calcareous 
rocks,  and  in  the  fissures  of  the  breccias  on  the  Me- 
diterranean shores.54  The  fossil  Stag  is  a  species 
with  gigantic  antlers.  The  fossil  Bear  was  one-third 
larger  than  the  largest  of  our  Brown  Bears.  His 
remains  are  very  numerous  and  general.  The  fossil 
Hyaena  was  more  powerful  than  the  present  ones.55 
Some  species  of  the  Tiger  or  Lion  kind  have  also  left 
remains,  to  indicate  their  existence.  The  modern 
Limestone  formations  are  full  of  cavities  and  caverns; 
and  these  have  been  found  to  abound  with  fossil 
bones  of  these  antediluvian  animals.56  In  some  few 

or  flesh,  are  wonderfully  contrived  for  the  crushing  of  roots.  The 
fore  feet,  nearly  a  yard  in  length  and  exceeding  a  foot  in  height, 
were  armed  with  three  gigantic  claws,  each  more  than  a  foot  long  ; 
and  forming  most  powerful  instruments  for  scraping  roots  out  of 
the  ground.  The  head  and  neck  and  anterior  part  of  the  trunk 
were  comparatively  light  and  small :  its  posterior  proportions  much 
exceeded  the  bulk  of  the  largest  Elephant.  Its  sides  and  back 
had  been  armed  with  a  coat  of  mail  like  the  Armadillos,  which  also 
obtain  their  food  by  continual  digging  in  the  ground.  This  coat  of 
mail  exceeds  an  inch  in  thickness.'  Rep.  Brit.  Assoc.  for  1832. 
p.  106. 

63  M.  Cuvier  decides  it  to  be  different  from  the  Megatherium.  It 
is  called  Megalonyx,  from  the  magnitude  of  its  claws. 

34  Ure,  p.  550. 

55  Dr.  Buckland's  description  of  the  cave  of  Hyaenas  at  Kirkdale, 
will  be  found,  like  his  other  works,  very  interesting,  and  full  of 
enlarged  views  and  information.  His  Reliquiae  Diluvianas  deserves 
every  attention. 

46  Dr.  Ure  has  made  a  valuable  summary  of  the  chief  facts  of  the 
K  K  3  Bone 
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LETTER    of  these,  human  bones  occur ;  but  the  era  to  which 

* — v— ^  their  possessors  ought  to  be  referred,  has  not  been 

yet  satisfactorily  ascertained.     Tho  some  are  more 

modern,  others  seem  to  claim  justly  an  antediluvian 

antiquity.57 

From  this  brief  review  of  the  Fossil  Remains  of 
the  primeval  Animals,  and  from  our  former  chapter 
on  the  ancient  Vegetable  relics,  you  will  perceive 
that  they  both  begin  with  the  Secondary  formations 
of  our  Earth,  and  therefore  were  called  into  exist- 
ence after  the  primordial  rocks  had  been  placed  and 


Bone  Caverns,  in  his  Geology,  557-592. . .  .  M.  Cuvier  has  also  dis- 
criminated fossil  Dolphins,  and  a  fossil  Lamentine,  a  genus  resem- 
bling our  Seals,  and  which  is  now  peculiar  to  the  Torrid  Zone. 

57  Human  bones  have  been  found  in  several  places.  Donati 
noticed  them  in  the  mountains  of  Dalmatia ;  and  Canobio,  in  a  cal- 
careous tufa  near  Genoa.  Bull.  Univ.  1826.  p.  22.  ...  M.  Boue  saw 
them,  in  1823,  behind  the  Lake  in  Baden  ;  and  Count  Razoumovski, 
in  Lower  Austria,  mixed  with  Quadrupeds  partly  extinct.  Count 
Breuner  also  found  them  near  Krems,  in  Lower  Austria.  M.  Ster- 
berg  met  with  them  at  Kostritz,  in  Saxony.  Germar  confirmed 
Donati's  account  of  those  in  the  Dalmatian  breccias.  Others  have 
been  seen  among  the  Caraibs  and  the  inhabitants  of  Chili.  Bull. 
Univ.  1830.  p.  296,  162. .  . .  At  Torquay,  pieces  of  pottery,  siliceous 
axes  and  other  works  of  art,  were  found  in  the  diluvian  ossifere 
clay.  Ib.  p.  386.  ...  In  France,  human  bones  have  been  a  short 
time  ago  discovered  in  two  caverns  in  the  Department  du  Gard  at 
Poudre  and  Jouvignarque,  mixed  with  Mammalia  ones.  Acad.  de 
Scien. .  .  .  Others,  also,  at  Bize,  in  a  black  mud,  with  those  of  lost 
animals.  Bull.  Un.  1829.  p.  237. . .  .  M.  Renaux  saw  human  bones, 
in  1820,  in  a  grotto  of  Jura  Limestone,  at  Dufort.  Ib.  1830.  p.  30. ... 
M.  Bernardi  describes  them  as  occurring  with  those  of  Hippopo- 
tami and  others,  in  a  grotto  at  Mount  Griffon,  near  Palermo.  Gior. 

Offic.  de  Palermo,  Ap.  1830 A  human  skeleton  was  found  in 

Travestin,  in  Auvergne,  and  a  fossil  human  head  in  the  Travestins 
of  St.  Alisse,  at  Clermont,  by  Le  Coq.  In  the  same  locality,  M.  Pe- 
ghoux  observed  bones  of  domestic  animals  mixed  with  pottery,  and 
many  fragments  of  human  bones.  Bull.  Un.  1830.  p.  407.  And  see 
Marcel  de  Serres'  observations  on  the  human  bones  which  he  and 
M.  Tournal  discovered,  in  Bull.  Un.  1830.  p.  34,  6. 
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consolidated.  All  the  animal  exuviae  that  occur  be- 
fore  the  Tertiary  beds,  are  Aquatic  Animals,  of  one 
sort  or  other ;  and  the  far  largest  part  are  of  the 
Testaceous  and  Zoophytal  Order.  It  is  with  the 
Tertiary  and  Diluvial  fragmentary  masses  and  strata 
that  the  Mammalia  or  Land  Quadrupeds  appear.  This 
announces  that  they  were  formed  the  latest,  and  dif- 
fused the  least  and  the  most  slowly.  It  is  quite  na- 
tural that  the  Sea  creatures  should  spread  themselves 
the  earliest  and  the  most  universally.  The  sea  sur- 
rounds the  Earth,  and  for  a  time  overflowed  its  whole 
surface.58 

But  altho  the  Rocks  of  the  Earth  are  distinguish- 
able into  the  three  divisions  of  the  Primordial,  the 
Secondary,  and  the  Tertiary,  yet,  as  there  was  only 
one  general  Creation  of  our  Globe — that,  which 
Moses  has  recorded — the  elementary  materials  of  all 
these  three  Classes  must  have  been  in  existence  at 
its  commencement.  All  the  substance  that  forms  them 
may  be  assumed  to  have  been  in  being  from  the 
time  that  the  Creative  Fiat  was  issued,  and  that  its 
operative  agency  took  place ;  and  in  this  case,  the 
Secondary  and  the  Tertiary  masses  would  not  be  new 
creations,  of  later  epochas,  but  only  new  arrange- 
ments, structures,  and  depositions  from  the  older 
matter  of  the  Primordial  ones,  and  of  the  other  ele- 


58  A  larger  fossil  animal  than  has  hitherto  any  where  appeared, 
has  been  discovered  by  Mr.  Finney,  at  the  Big-bone  Lick  in  Ken- 
tucky. He  described  it  to  have  had  10  or  12  rows  of  incisor  teeth, 
from  1  to  2  feet  long,  disposed  in  a  circle,  like  a  man's  hand.  The 
animal  was  at  least  25  feet  high,  and  60  feet  long.  The  skeleton 
was  found  almost  entire  ;  some  ribs  only  wanting.  It  lay  14  feet 
below  the  surface.  The  Editor  of  the  Bulletin  remarks,  '  The  Mam- 
moth was  but  a  dwarf,  compared  with  this  giant/  Bull.  Un.  Oct. 
1831.  p.  92  ;  from  the  Columbia,  Ap.  1831. 
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LETTER  ments  and  things  co-existing  with  them  ;  of  which, 
the  chief  is  recorded  to  have  been  water.  This,  ac- 
cording to  the  Hebrew  Historian,  accompanied  the 
Earth  from  its  commencement,  and  was  in  the  first 
stage  attended  by  intermingling  light,  which,  in  its 
modifications,  is  also  heat  and  fire. 

With  this  general  outline,  the  main  facts  that  have 
been  ascertained  seem  to  correspond.  The  Secondary 
Rocks  are  either  new  compositions  from  the  frag- 
ments, or  disintegrations  of  some  of  the  Granitic  and 
Primordial  series,  or  are  new  formations  from  water 
and  marine  animals;  or  are  the  products  of  vegetable 
life.  The  fracture  and  decombinations  of  the  upper 
portion  of  the  Granitic  Rocks,  and  the  eruption  of 
subterraneous  ones  of  this  class,  in  the  form  of  molten 
or  fluid  Granite,  and  of  its  posterior  Trap,  will  account 
for  the  Sandstones,  Slates,  and  Clays,  and  their  inter- 
spersed or  incumbent  Trap  and  Basalt.  From  the 
waters  of  the  ocean  and  on  land,  and  the  marine 
animals  which  were  ordered  into  existence,  all  the 
Limestone  and  Calcareous  Rocks,  of  every  species, 
appear  to  have  originated. 

The  Coal  is  now  unanimously  referred  to  a  vege- 
table parentage ;  and  every  season,  from  the  birth  of 
Creation,  must  have  been  adding  new  layers  of  or- 
ganic mould  on  the  previous  surface,  from  the  natural 
decay  of  every  year's  successive  reproductions.  Thus, 
the  Primordial  rocks,  water,  vegetation,  and  animal 
existences,  account  for  the  matter  of  all  the  Secondary 
rocks.  But  no  one  disputes  that  the  Tertiary  have 
been  formed  from  the  fracture,  the  ruins,  the  disinte- 
gration and  decomposition  of  those  which  had  pre- 
ceded them  ;  and  principally  of  the  Secondary,  with 
additional  volcanic  eruptions  of  the  Primordial,  in 
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many  regions,  and  with  all  the  additional  mould  and    LETTER 
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matter  which  the  decaying  remains  of  the  Vegetable 
and  Animal  Kingdoms  have  been  every  year  steadily 
and  successively  adding  to  the  variegated  mass.  Thus 
there  is  no  incongruity  between  the  Mosaic  account 
and  these  Geological  facts. 

This  venerable  and  invaluable  outline  of  the  Pri- 
mordia  of  our  Globe  begins  with  a  general  declara- 
tion, that  the  Earth  originated  from  the  Creation  of 
God.59  Its  first  unformed,  dark,  and  void  state,  is 
noticed  with  the  waters  upon  it ;  upon  which  the 
Spirit  of  ELOHIM  is  represented  to  have  been  in 
active  operation.  The  results  of  His  agency  are  not 
detailed,  nor  is  any  chronology  affixed  to  this  period 
of  our  terrestrial  formation;  nor  is  any  account  given 
of  the  geological  constructions  that  ensued.  Our 
science  is  therefore  left  at  full  liberty  to  investigate 
and  delineate,  what  it  may  discover  to  have  been  the 
actual  process,  by  which  the  construction  of  our 
Planet  was  accomplished. 

The  Mosaic  Chronology  begins  with  the  formation 
of  Adam,  and  with  the  six  preceding  days  or  periods, 
which  commenced  with  the  production  of  light.  What 
interval  occurred  between  the  first  creation  of  the 
material  substance  of  our  Globe,  and  the  mandate 
for  light  to  descend  upon  it — whether  months,  years, 
or  ages,  is  not  in  the  slightest  degree  noticed.  Geology 
may  shorten  or  extend  its  duration,  as  it  may  find 
proper.  There  is  no  restriction  on  this  part  of  the 

49  As  the  word  Bara,  created,  has  an  obvious  affinity  with  Bar,  a 
Son,  and  probably  was  derived  from  it,  the  pleasing  idea  of  filiation 
is  connected  with  Creation,  in  the  natural  etymology  of  the  term 
used  by  the  Sacred  Historian  to  express  it.  This  is  in  gratifying 
unison  with  the  repeated  intimations  of  Divine  revelation,  that  the 
Creator  deigns  to  consider  Himself  as  the  Father  of  His  earthly 
creatures. 
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LETTER   subject.     In  this  portion  of  Time,   or  Eternity,  we 

* v L,  niay  place  the  formation  of  our  elementary  matter — 

the  composition  and  arrangement  of  the  vast  central 
and  interior  contents,  whatever  they  may  be  —  and, 
indeed,  the  production  of  all  things  to  which  light 
was  not  essentially  necessary.  This  element  in  its 
luminous  and  fiery  actions,  may  have  been  used  as  an 
important  instrument  in  the  composition,  crystalliza- 
tion, or  concretion  of  the  Primordial  rocks  ;  but  on 
this  point  I  will  not  attempt  to  theorize ;  I  will  only 
add  that  the  use  of  vegetation,  and  the  commence- 
ment of  animal  life,  would  also  require  such  a  pre- 
paration of  the  surface  in  the  points  where  these  were 
to  appear,  as  would  suit  their  growth  and  sustenance. 
After  announcing  the  production  of  the  Atmosphere, 
the  separation  of  the  Seas,  and  the  creation  of  the 
Vegetable  and  Animal  Kingdoms,  the  Mosaic  Record 
makes  no  further  allusion  to  the  state  of  the  Earth, 
until  the  catastrophe  of  the  Deluge.  This  interval 
was  at  least  a  period  of  one  thousand  six  hundred  and 
fifty-six  years ;  and  therefore  allows  that  space  of 
time  for  all  the  formations  between  the  Primordial  and 
the  Tertiary,  beyond  what  was  necessary  and  provided 
for  the  localities  where  the  Vegetable  and  Animal 
Kingdoms  began.  The  violent  changes  which  occurred 
at  the  Diluvian  ruin,  seem  to  be  most  connected  with 
the  Tertiary  Geology.  Yet  even  as  to  this  revolution, 
Moses  says  no  more  in  express  terms  than  that  the 
fountains  of  the  great  deep  were  broken  up.  All 
additional  matter,  as  to  the  terrestrial  alterations  at 
this  epocha,  can  be  but  inferences  from  the  other  facts 
he  mentions.  Thus  the  Sacred  Historian  gives  the 
largest  latitude  for  the  investigations  and  deductions 
of  geological  science ;  and  presents  nothing  to  our 
view,  that  is  likely  to  be  hostile  to  the  actual  truths 
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which  may  ultimately  be  established,  by  that  union  LETT  EH 
of  genius,  knowlege,  correct  reasoning,  and  sound 
judgment,  from  which  the  great  laws  and  principles 
of  Geology  will  be,  as  those  of  Astronomy  have  been, 
so  successfully,  discovered  and  determined.  We 
have  only  to  take  care  not  to  confound  diffusion  with 
creation ;  and  therefore  to  remember  that  the  first 
production  of  Animals  and  Vegetables  were  in  such 
part  or  places  only  as  was  most  fit.  It  is  most  pro- 
bable that  this  was  in  some  suited  locality  only,  and 
that  they  were  left  to  the  appointed  laws  of  their 
being,  to  disseminate  themselves  gradually  according 
to  their  respective  natures  and  qualities.  A  due  recol- 
lection of  this  principle  of  natural  diffusion,  accord- 
ing to  their  respective  powers  and  dispositions,  will 
preserve  your  mind  from  many  of  those  extravagant 
hypotheses  and  speculations  which  seem  to  have 
superseded  the  nursery  and  fairy  tales  of  the  Con- 
tinent, only  to  resemble  and  to  rival  them.  But  I  hope 
that  this  Panorama  of  Creation  which  I  have  imper- 
fectly endeavoured  to  delineate,  will  preserve  your 
mind  from  the  phantasms  of  Philosophy,  as  well  as 
from  those  of  ignorant  Superstition.  Each  has  its 
follies  and  its  idols,  from  which  the  sound  judgment 
will  endeavour  at  all  times  to  keep  free.  To  separate 
the  Deity  from  His  works,  is  to  surrender  our  intellect 
to  error  and  to  evil,  and  not  less  to  discomfort.  Look, 
then,  upon  Nature  as  His  intelligent  and  benevolent 
production;  and  enlarge  your  mind  by  surveying  it 
in  all  its  richness,  grandeur,  and  diversity.  This  will 
make  your  ideas  of  Him  more  sublime,  and  your 
feelings  to  Him  more  grateful,  affectionate,  and  du- 
teous. To  lead  you  to  this  happy  result,  and  to  assist 
you  to  arrive  at  it,  has  been  the  great  motive  and 
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LETTER  object  of  this  literary  Correspondence.  May  it  fulfil 
my  earnest  and  anxious  wish !  True  felicity  will  not 
otherwise  be  attained.60 

60  It  will  make  Creation  more  interesting  to  you,  if  you  recall  to 
your  recollection  the  noble  hymns  upon  it,  of  Milton,  in  his  Paradise 
Lost,  and  of  Thomson,  appended  to  his  Seasons ;  which  you  used 
to  repeat  to  me  as  we  strolled  along  the  fields  from  Epsom  towards 
Horton.  If  we  contemplate  Nature  with  such  impressions,  we  shall 
feel  the  indications  which  it  gives  us  of  its  CREATOR.  Its  occasional 
effect  on  myself,  with  the  recollection  of  some  passages  in  one  of 
David's  compositions,  led  to  the  attempt  of  the  following  HYMN  on 
the  beauty  and  benevolence  so  manifested  in  Creation. 

HYMN  on  CREATION. 

WITH  all  thy  powers,  my  Soul!  thy  KING  proclaim 
And  praise  the  EVERLASTING'S  awful  name. 
O  hymn  the  Source  of  Life !  thy  parent  bless  ; 
And  feel  that  Greatness  words  can  ne'er  express. 

Hosanna  to  the  Lord  of  endless  time  ! 

In  blest  Eternity,  the  GOD  sublime  ! 

Honor,  and  power,  and  majesty,  enthrone 

Thy  glorious  Being  with  light's  radiant  zone. 

The  heavens  their  vast  expansion  spread  from  Thee  : 

The  stormy  clouds  as  Thy  dread  chariots  flee : 

Thy  presence  moves  upon  the  whirlwind's  wing : 

Like  awful  flames,  Thine  angels  on  their  King 

Obedient  tend,  and  at  Thy  mission  dart 

From  sphere  to  sphere,  Thy  mandates  to  impart : 

From  Thee  its  mighty  frame  our  Earth  derives, 

And  still  in  wondrous  harmony  survives  ! 

Yet  tho  His  terrors  oft  compel  our  fear, 
His  goodness  loves  to  bless  our  favored  sphere. 
Our  globe  revolving  as  He  guides,  the  skies 
Smile  with  the  sun-crown'd  day  ;  stern  Winter  flies, 
And  bids  the  Spring  assume  her  lovely  green  ; 
Then  floral  beauties  grace  the  sylvan  scene  ; 
Soft  playful  zephyrs  animate  the  glades, 
While  giant  trees  expand  their  grateful  shades. 
How  sweet  to  listen,  on  some  verdant  swell, 
To  the  gay  songsters  chirping  round  the  dell ! 
To  see  them,  proud  of  life,  of  love  and  mirth, 
Wheel  from  their  nests,  and  skim  along  the  earth  ; 

Delight 
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Delight  inspires  their  wings,  joy  tunes  their  breast ;  LETTER 

The  home  of  happiness,  their  social  nest.  *  XVIII.  ^ 

With  soothing  wildness,  and  mysterious  views, 
The  Forests  court  the  meditative  Muse ; 
Their  darkening  paths,  with  awe  unearthly  fraught, 
To  sacred  feelings  solemnize  the  thought ; 
We  seem  in  worlds  unlike  our  own  to  tread  ; 
Then  most  attractive  when  most  strange  and  dread. 
But  thus  in  every  form  or  hue  it  takes, 
A  grateful  sympathy  Creation  wakes. 

How  sweet  to  climb  some  gentle  hillock's  mound, 
And  trace  the  bounteous  streams  which  cheer  the  ground  ! 
Where'er  we  gaze,  still  Beauty,  on  the  scene, 
Smiling,  reposes  with  her  cherub  mien  ; 
She  breathes  her  image  to  the  human  heart, 
In  every  region  of  life's  varied  mart. 
What  goodness  shines  in  each  created  thing ! 
Form,  motion,  color;  all,  new  pleasures  bring. 
Aerial  nature  emulates  the  earth, 
And  to  delight  still  gives  continual  birth. 
In  shapes  attractive  to  the  cultur'd  taste, 
The  fleecy  clouds  on  generous  missions  haste, 
And  feed  th'  expecting  buds  with  genial  showers. 
Thus  gracious  love  pursues  the  circling  hours. 

We  cannot  move,  but  ever  to  our  sight 
Some  happy  creature  manifests  delight. 
The  lowing  herd  in  placid  comfort  gaze  ; 
The  tender  flock  with  mild  affection  plays  ; 
The  sportive  steed  bounds  fearless  o'er  the  mead, 
Where  soft-wing'd  myriads  frolic  and  recede. 
E'en  in  the  desert,  rugged,  scorch 'd  and  drear, 
Some  tribes  of  gladden'd  animals  appear. 
The  crafty  Tiger  springs  with  savage  grace  ; 
The  noble- visag'd  Lion  loves  to  race  ; 
The  fierce-ey'd  Pard  pursues  his  gay  employ, 
And  all  the  wild  betrays  the  pulse  of  joy. 

How  welcome  are  the  shades  of  gradual  NIGHT, 
Parent  of  ease,  repose,  and  soft  delight! 
Lov'd  pause  of  labor  !    Sorrow's  earthly  balm  ! 
All  Nature's  solace  !    Reason's  happiest  calm  ! 
Thy  rest  suspends  impetuous  Passion's  spell ; 
And  Wisdom  on  thy  couch  desires  to  dwell. 

But 
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LETTER  **ut  soon  tne  glorious  SUN  in  triumph  beams, 

XVIII.  And  joy  awakes  where'er  his  radiance  streams. 

He,  like  his  Maker,  most  supremely  fair! 
Pours  daily  life  and  bliss,  which  millions  share. 
Sublime  design  !  that  thus  one  creature's  ray 
Such  universal  rapture  should  convey  : 
And  when  he  glides  away  with  gorgeous  blaze, 
And  the  cool  breeze  o'er  resting  nature  strays, 
How  lovely  comes  the  MOON'S  endearing  light, 
With  gentle  rays  diffusing  mild  delight ! 
Her  presence,  like  a  tender  friend  we  greet ; 
We  bless  her  silver  orb,  so  heavenly,  yet  so  sweet. 

All  gracious  FATHER  !  wonderful,  and  wise  ! 
In  every  state  and  path,  Thy  blessings  rise  : 
All  nature  waits  on  Thee,  and  Thy  kind  care 
Imparts  to  all  the  feast  they  ask  to  share  ; 
Thy  plenteous  bounty  springs  from  every  land ; 
Thy  happy  creatures  bless  Thy  generous  hand  : 
And  tho  when  Death  draws  near  with  mystic  gloom, 
Man  to  his  kindred  earth  resigns  his  bloom  ; 
Yet  at  Thy  future  call,  to  life  once  more 
Thy  dead  will  rise  to  bless  Thee  and  adore ; 
For  Earth's  brief  day,  immortal  time  exchange, 
And  o'er  Thine  orbs  of  bliss  and  beauty  range  ; 
Then  made  their  fellow-citizens,  our  race 
Will  find  a  home  in  every  realm  of  space. 
A  welcomed  visitant  on  every  sphere, 
All  Mind  will  feel  its  parent-God  more  dear. 

Hail,  then,  dread  Lord  of  Glory  and  of  Grace  ! 
Resistless  Monarch  of  unbounded  space  ! 
Fountain  of  all  beatitude  !  in  Thee, 
Our  kindest  friend,  may  faith  and  reason  see ! 
While  breath  inspires  our  frame,  to  Thee  in  praise 
May  Thy  best  gift  ascend  in  duteous  lays. 
'Tis  happy  to  be  grateful.     May  we  all 
Before  our  constant  Benefactor  fall ! 
To  HIM  devote  the  heart,  he  made  to  glow 
With  honor,  sympathy  and  love  below! 
The  Suns  and  Wanderers  of  th'  ethereal  plain 
Invite  the  thought  to  trace  his  endless  reign : 
Then  let  us  to  the  King  of  Science  soar, 
And  with  their  Worlds  the  GOD  of  ALL  adore. 
The  soul  will  grow  sublimer  with  the  theme, 
New  powers  unfold,  and  thoughts  diviner  stream. 
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LETTER    XIX. 

FURTHER  CONSIDERATIONS  ON  THE  LIVING  PRINCIPLE  IN 
PLANTS  AND  ANIMALS,  AND  ITS  IMMATERIAL  NATURE.— 
DIVISION  OF  EXISTING  THINGS  INTO  THE  MATERIAL 
AND  IMMATERIAL.— THE  FOUR  GREAT  CLASSES  OF  THE 
LATTER.— ITS  POSSIBLE  CONNEXION  WITH  OTHER  SYS- 
TEMS. 

WE  have  now  surveyed  succinctly  all  the  material  LETTER 
forms  in  which  the  living  Principle  appears  on  Earth, 
except  the  human  frame.  We  have  found  it  to  be 
invested,  in  the  different  kingdoms  and  individuals  of 
nature,  with  very  dissimilar  configurations,  and  dis- 
playing such  qualities  in  all,  as  these  varying  struc- 
tures have  enabled  or  assisted  it  to  exhibit.  Let  us 
bestow  a  few  thoughts  on  the  diversities  of  its  appear- 
ance, and  endeavour  from  the  phenomena  which 
they  disclose,  to  form,  if  possible,  some  notions  of  its 
real  nature,  or  at  least  attempt,  with  cautious  and 
moderated  freedom,  to  suggest  a  few  reasonings  upon 
it.  We  will  begin  by  considering  it  in  its  connexion 
with  the  Vegetable  Kingdom. 

Nothing  seems  more  clear  to  our  perception,  when 
we  allow  no  previous  theory  or  prepossession  to  ob- 
scure its  discernment,  than  the  fact  already  alluded 
to,  that  Life  is  not  the  material  frame  which  it  ani- 
mates. From  our  consciousness  of  ourselves,  from 
our  observations  of  others,  and  from  the  phenomena 
which  the  living  Principle  exhibits  in  all  the  de- 
partments of  nature  we  have  examined,  this  grand 
physiological  truth  emerges  to  our  view.  I  feel  it 
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LKTTER  most  satisfactorily  in  myself;  and  the  more  strongly 
as  my  body  becomes  weaker,  more  infirm  and  ineffi- 
cient, while  my  mind  retains  all  its  faculties,  activities 
and  power  of  operation.  What  is  thus  true  of  life, 
wherever  we  can  adequately  discriminate  it,  we  may 
consider  to  be  so  in  each  of  its  forms  and  abodes 
where  we  can  less  investigate  it ;  and  therefore  in 
Plants  as  well  as  in  Animals,  and  in  these  as  well  as 
in  Man.  Life  I  would  therefore  assume  to  be,  a  prin- 
ciple in  Vegetation  distinct  from  its  material  sub- 
stance, and  additional  to  it.  But  to  live,  is  to  be. 
Life  is  being.  Vegetables,  from  having  it,  are  there- 
fore living  beings ;  living  in  those  peculiar  con- 
figurations which  distinguish  their  different  classes. 

But  by  a  living  being,  we  usually  mean  a  living 
personality  of  some  sort  or  other — that  which  feels, 
and  thinks,  and  wills.  Are  Vegetables  living  beings 
of  this  description  ? 

All  Animals  that  feel,  have  a  nervous  organization, 
by  which  their  sensations  occur  to  them.  Plants  have 
a  medulla  or  pith  which  ramifies  into  their  most 
important  parts,  and  accompanies  their  most  im- 
portant functions,  and  which  seems  to  be  essentially 
operative  in  their  growth  and  vigour.  But  pith  is  not 
nervous  matter.  On  this,  there  can  be  no  mistake ; 
the  eye  and  touch,  as  well  as  the  chemist's  decomposi- 
tion, prove  their  dissimilarity.  Pith,  therefore,  cannot 
be  attended  with  the  same  effects  to  Vegetables,  which 
their  nerves  occasion  to  the  animal  classes.  It  is  thus 
manifest  at  once  that  plants  cannot  possess  nervous 
sensitivity. 

The  Principle  of  life  within  human  beings,  and  ap- 
parently in  most  animals,  is  attended  with  the  feeling 
of  pain  or  pleasure  ;  with  the  perception  of  external 
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objects  ;  and  with  a  power  of  associating,  remember-  LETTER 
ing,  comparing  and  judging  of  the  sensations  and  < — ._!— ' 
ideas  which  occur.  Were  plants  created  to  have  such 
sensibilities,  or  have  they  acquired  them  since  their 
primitive  formation  ? — The  first  President  of  the 
Linnaean  Society,  and  chief  founder  of  our  Botanical 
School,  was  inclined  to  allow  them  a  sort  of  conscious 
sensitivity.1  Dr.  Darwin,  their  elaborate  poet  and 
enthusiastic  friend,  went  much  farther,  and  gave 
them  not  only  sensitivity,  and  organs  of  sense,  but 
also  a  passion  of  love,  a  common  sensorium,  dreams, 
ideas,  and  self-consciousness.2  The  calmly  reasoning 
Dr.  Hartley  thought  that  their  sensations  could  not 
be  disproved.3 

We  may  unhesitatingly  answer  on  this  inquiry, that 
as  Plants  have  not  nervous  sensitivity,  they  cannot 

1  To  such  a  question,  Sir  James  Smith,  in  his  elementary  work, 
thus  deliberately  answers  :  *  As  they  possess  life,  irritability,  and 
motion  ;  spontaneously  directing  their  organs  to  what  is  natural  and 
beneficial  to  them  ;  and  flourishing  according  to  their  success  in 
supplying  their  wants  ;  may  not  the  exercise  of  their  vital  functions 
be  attended  with  some  share  of  sensation,  however  low;  and  some 
consequent  share  of  happiness?    However  this  may  be,  the  want  of 
sensation  is  certainly  not  to  be  proved  with  regard  to  Vegetables. 
Introd.  Bot.  p.  4. 

2  After  stating  the  facts  on  which  he  grounds  his  deductions,  he 
declares,  '  Vegetable  life  seems  to  possess  an  organ  of  sense,  to  dis- 
tinguish the  variations  of  heat ;  another  for  the  varying  degrees  of 
moisture  ;  another  of  light ;  another  of  touch  ;  and  probably  ano- 
ther analogous  to  our  sense  of  smell.    To  these  must  be  added  the 
indubitable  evidence  of  their  passion  of  Love.' 

'  And  I  think  we  may  truly  conclude,  that  they  are  furnished  with 
a  common  sensorium  belonging  to  each  bud  ;  and  that  they  must 
occasionally  repeat  these  perceptions,  either  in  their  dreams  or 
waking  hours  ;  and  consequently  possess  ideas  of  so  many  proper- 
ties of  the  external  world,  and  of  their  own  existence/  Darw. 
Zoonomia,  v.  1.  p.  145,  sect.  13. 

3  '  If  Vegetables  have  sensation,  which  may  indeed  be  a  specu- 
lation very  foreign  to  us,  but  is  what  we  cannot  disprove/    Hartley 
on  Man,  v.  2.  p.  404. 
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LETTER  have  the  animal  feeling  of  pleasure  and  pain  ;  and  as 
IX'  they  have  not  the  animal  eye  or  ear,  they  cannot  have 
his  perceptions  from  what  he  sees  and  hears,  and 
therefore  not  his  ideas,  nor  any  such  intellectual  ma- 
terials as  he  has  for  his  capacity  to  act  upon.  What- 
ever faculties  they  may  have,  they  cannot  have  animal 
sensations,  perceptions,  ideas,  images  or  emotions. 

Yet  a  living  being  may  be  a  living  personality 
without  these.  All  these  arise  to  the  animal  and  to 
ourselves,  from  our  nervous  organizations,  and  prin- 
cipally from  those  of  our  eyes  and  ears.  But  without 
either  of  these,  the  Animal  mind  would  be  what  it  is, 
independent  of  these,  and  what  it  was  before  they 
accrued  to  it.  So  the  Vegetable  mind,  whatever  it  be, 
and  whether  its  living  principle  deserves  such  a  name 
as  Mind  or  not,  must  be  what  it  is,  tho  it  has  none  of 
the  ideas  or  sensations  of  the  Animal.  It  will  sub- 
sist with  its  own  original  and  essential  qualities  and 
properties,  such  as  they  are,  and  whatever  they  may 
be  found  ultimately  to  be. 

But  to  have  a  personality  of  mind  and  character, 
Plants  must  have  the  faculties  of  self-consciousness, 
moral  sensitivity,  moral  perception,  and  moral  voli- 
tion. They  must  feel  that  they  exist ;  they  must  be 
sensible  of  a  difference  in  actions,  as  to  their  right- 
ness  or  wrongness;  they  must  be  able  to  discern 
which  is  either  of  these;  and  they  must  spontaneously 
direct  their  will,  and  by  that  their  conduct,  according 
to  their  feelings  or  judgment. 

All  moral  beings  must  have  sufficient  liberty  of 
agency  on  their  moral  perceptions  and  volitions,  or 
they  can  do  no  moral  actions,  nor  exhibit  a  moral 
character ;  and  they  must  be  in  a  society  of  other 
beings  who  will  be  affected  by  their  conduct,  or  occa- 
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sion  their  moral  principles  to  be  in  application  and  LETTER 
operation.  Plants  have  not  this  freedom  of  action,  * — V1_L-; 
nor  this  social  state,  Each  is  insulated  from  the  other, 
without  needing  or  giving  any  mutual  assistance; 
neither  act  on  the  other ;  and  their  living  principle 
is  in  a  fixed  and  rigid  frame,  which  it  cannot  move 
out  of  its  rooted  position.  All  its  shoots  and  fibres 
are  of  the  same  character.  It  can  fan  the  air  with 
its  leaves,  but  it  is  under  the  strictest  confinement  of 
material  necessities,  and  can  only  be  what  it  is,  and 
live  as  it  does ;  acting  in  its  interior  functions  and 
vascularity,  but  passive  and  inactive  as  to  every  other 
being  in  nature,  except  as  it  exhales  its  fragrance, 
and  presents  its  flowers  and  fruits  to  all  that  approach. 
Thus  Plants  having  no  actions  towards  others  to  per- 
form, no  duties  and  no  social  offices,  have  no  moral 
choice  to  make,  no  moral  knowlege  to  acquire,  and 
no  moral  agency  to  exert.  Plants,  therefore,  are  not 
made  or  meant  to  be  moral  beings,  and  cannot,  from 
any  of  their  qualities,  attain  or  exhibit  a  moral  cha- 
racter. Hence  their  principle  of  life  has  not  this 
species  of  personality ;  they  are  not  moral  persons  ; 
nor  can  their  living  principle  love,  dream,  feel,  or 
think,  as  animals  do. 

But  may  not  Plants  have  that  interior  personality 
which  arises  from  self-consciousness,  tho  without 
any  other  intellectuality,  and  without  any  communi- 
cation of  the  perception  to  others  ?  They  are  not  more 
fixed  in  their  localities  than  the  Oyster,  nor  so  de- 
nuded of  vascular  mechanism  as  the  Polype,4nor  more 

4  The  fresh-water  Polype,  Hydra  Virides,  '  is  a  small  lump  of 
transparent  jelly,  of  the  size  of  a  pea  only  when  contracted;  but 
about  three  quarters  of  an  inch  in  its  extended  state,  like  the  finger 
of  a  small  glove  with  a  few  ravellings  round  the  edge.  It  has 
neither  wings,  nor  legs;  nor  bones,  nor  muscles;  yet  it  protrudes 
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LETTER    apparently  insensate  than  the  animal  Sponge.5     Can 

.j  we  grant  to  either  of  these  a  perceptive  consciousness 

of  its  own  existence,  and  deny  it  to  the  Vegetable? 
Perhaps  not.  We  can  only  say  that  the  sensitive 
consciousness  of  the  Plant,  however  analogous  in  the 
personal  entity,  must  be  very  unlike  in  the  sensation. 
It  cannot  be  that  nervous  feeling  which,  in  Animals, 
accompanies  their  nervous  organization.  It  must  be 
in  the  Plant,  if  it  exist  at  all ;  and  if  any  enjoyment 
follows  from  it,  of  a  kind  peculiar  to  itself,  and  known 

its  tentacula,  moves  from  leaf  to  leaf,  and  from  stone  to  stone.  It 
quits  the  dark,  and  approaches  the  light  side  of  the  vessel  where  it 
is  kept.  It  basks  in  the  sunbeam,  enjoys  the  warmth  of  Summer, 
and  becomes  torpid  in  cold  weather.' 

Some  of  these  may  be  turned  inside  out  without  injury,  and  seems 
the  same  animal  either  way.  Yet,  '  it  retreats  if  touched,  and  de- 
fends itself  if  attacked.  It  pursues  its  prey  with  avidity  ;  and  tho 
it  has  neither  tongue,  teeth,  nor  palate,  yet  it  devours  as  if  with 
relish,  and  forces  the  smaller  animals  of  its  own  kind  into  its  simple 
pouch  or  stomach.  M.  Trembley  saw  two  fighting,  and  the  one 
swallow  the  other,  his  own  son. 

'  It  has  neither  eyes  nor  ears,  nor  any  of  the  ordinary  organs  of 
the  senses ;  yet  it  sees  and  feels,  for  it  is  sensible  both  to  light  and 
touch.  Every  part  of  its  body  is  equally  sensible  to  the  various 
stimuli  which  aifect  its  system,  as  if  it  were  an  eye  or  an  ear  all  over.' 
Mr.  Burnett,  Quart.  Journ.  Science,  No.  12.  p.  283. 

Its  power,  when  divided,  of  growing  into  the  full  animal  in  its 
severed  parts,  resembles  that  of  the  crustaceous  animals  repro- 
ducing their  claws,  and  of  plants  shooting  out  into  buds  and  branches ; 
but  M.  Meyer  found  that  they  produced  eggs  containing  young 
Polypi  in  an  embryo  state.  He  discovered  this  by  observing  vesi- 
cles of  the  size  of  a  poppy  seed,  swimming  in  the  water,  where  he 
kept  his  Polypi.  They  had  a  vibratory  motion  ;  and  in  every  egg 
were  two  embryos.  Bull.  Univ.  1829.  v.  8.  p.  314. 

5  '  Count  Maiselle,  who  had  the  most  favourable  opportunities  of 
examining  into  the  nature  of  Sponge,  was  satisfied  that  he  had  many 
times  observed  a  regular  systole  and  diastole  taking  place  in  some 
of  its  more  circular  apertures.  But  neither  M.  Peron  nor  M.  Bosc 
have  been  able  to  confirm  these  observations.'  Parkinson's  Outl. 

Oryctology,  p.  35 M.  Lamouroux  has  distinguished  161  species 

of  Sponge,  in  his  Hist,  des  Polyp.  Flexilles.     Mr.  P.  gives  the  list 
from  him,  35-48. 
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only  by  itself;  which  no  animal  sensitivity  resembles, 
and  of  which,  therefore,  we,  from  the  want  of  an  ori- 
ginal sensation  of  it,  can  form  no  image  or  idea.  That 
it  has  very  active  energy,  is  evident  from  its  power 
of  forming  the  substance  of  its  own  body  out  of  the 
unlike  elements  of  nature.6 

In  ANIMALS,  the  living  Principle  is  more  intelli- 
gible to  us,  because  it  displays  actions  and  qualities 
which  resemble  our  own.  They  have  also  a  brainous 
and  nervous  system  of  the  same  kind  of  material  sub- 
stance, and  with  great  similarities  of  parts,  functions 
and  distribution.  But  these  bodily  auxiliaries  must 
not  be  mistaken  for  the  living  Principle  itself.  That 
may,  for  aught  we  know,  be  the  same  in  the  Vege- 
table as  in  the  Animal,  in  its  essential  nature,  tho 
it  exhibit  to  our  observation  very  dissimilar  properties 
and  agencies,  from  having  an  organization  to  actuate 
so  different  from  the  immovability  or  rigidity  of  the 
fibres  of  the  plant.  Whether  the  principle  of  life 
which  exists  within  the  Tree  would  perform  the  same 
actions,  and  display  the  same  powers,  as  the  Bird  or 
the  Mouse,  if  it  were  to  grow  up  in  bodies  of  nerves, 
flesh,  and  bones  like  theirs,  we  cannot  say.  The 
phenomena  of  each  are  too  unlike  in  their  different 
frames,  for  us  to  be  able  to  separate  the  effects  of  the 

6  The  energy  and  even  creative  agency  of  the  living  Principle  of 
Plants  appear  in  its  power  of  converting  material  particles  into  other 
substances.  .  .  .  *  Experiments  on  Vegetables  seemed  to  prove,  that 
the  solid  matter  which  entered  into  their  composition  in  the  more 
advanced  period  of  their  growth,  must,  in  part  at  least,  have  been 
produced  by  some  action  of  the  vital  powers,  and  could  not  have 
been  obtained  ab  extra/  Bost.  Phys.  2.  p.  387.  Dr.  Thomson's 

Chem.  4.  p.  320 Braconnet  concluded  that  organic  force,  aided 

by  solar  light,  developes  in  Plants  substances  which  have  been  re- 
garded simple,  such  as  Earth,  Alkalies,  Metals,  Sulphur,  Phos- 
phorus, Carbon,  perhaps  Azote.  Ann.  Chem.  61.  p.  187.  Bost.  p.  387. 
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LETTER    mechanisms  from  the  natural  power  of  their  actuat- 

\  I  \ 

ing  principles.  But  it  is  not  so  between  the  various 
classes  of  the  Animal  kingdom.  Here  we  can  per- 
ceive such  a  general  resemblance  of  system  of  con- 
struction, however  different  in  size  and  figure ;  and 
such  a  similitude  of  action  and  feeling  between  the 
Ant  and  the  Lion,  the  Beaver  and  the  Building 
Bees,  the  Elephants,  the  Monkeys,  and  ourselves, 
that  we  have  no  difficulty  in  admitting  that  the  living 
principle  may  be  alike  in  the  Quadruped,  the  Fish, 
the  Bird,  the  Amphibia,  the  Insect,  and  the  Worm. 
In  each  of  these  it  displays  affinities  so  similar,  often 
so  identical,  that  there  does  not  appear  any  sufficient 
reason  for  supposing,  that  each  of  these  classes  has 
a  living  principle  peculiar  to  itself,  and  distinct  in 
nature  from  every  other.  The  mind  of  an  Ant  does 
all  that  larger  animals  perform,  and  more  than  many. 
The  Wasp  is  as  intellectual  as  the  Wolf;  the  Lizard 
is  as  playful  as  the  Squirrel  ;  the  Fish,  the  Spider, 
the  Sheep,  and  the  Serpent,  may  be  alike  tamed,  and 
taught  to  come,  when  called,  for  their  food,  and  to 
take  it  from  your  hand  like  the  Turkey  and  the  Lamb. 
All  animal  mind  may  therefore  be  of  the  same  con- 
genial, or  even  identical,  nature,  but  diversified  in  its 
exterior  manifestations  by  the  form  and  mechanism 
of  the  body  in  which  it  may  be  inclosed. 

That  the  nervous  organization  of  Animals  can  be 
acted  upon  by  the  electric  fluid,  and  the  living  and 
sentient  Principle  can  be  affected  by  it,  we  feel,  on 
receiving  an  electric  shock,  and  know  from  other 
phenomena.7  In  its  galvanic  form,  and  in  a  diffused 

7  The  animal  frame  is  affectible  by  Electricity,  because  when 
dead,  the  Galvanic  fluid  will  pass  from  nerve  to  nerve,  and  put  the 
connected  muscles  into  action ;  but  that  the  principle  of  life  is 

driven 
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state,  this  fluid  seems  to  be  the  instrument  of  the    LETTER 

XIX 

living  Principle,  in  performing  all  its  muscular  ac-  * ^-L-j 

tions  thro  some  secreting  function  within  us,  analo- 
gous to  that  which  the  Torpedo  more  externally  dis- 
plays. Animal  mind  is  excitable  by  various  stimuli, 
which  act  upon  the  digesting  organs  of  its  body ; 8  as 
the  human  mind  can  be  both  stimulated  and  stupe- 
fied by  the  inebriating  liquids.9  In  some  Animals, 
the  Principle  of  life  continues  even  when  in  the 
stomach  of  another,  resisting  its  dissolving  actions 
there,  and  preserving  itself  in  full  vigor,  tho  remain- 
ing in  this  bodily  grave.10 

driven  from  the  animal  body  by  the  sudden  access  of  an  accumula- 
tion of  electric  matter,  we  see  by  deaths  from  lightning.  Other  facts 
show  this.  On  passing  the  fluid  collected  in  six  jars  thro  a  Guinea 
Pig,  from  head  to  tail,  he  fell  as  if  stunned  ;  some  convulsive  actions 
of  the  limbs  followed ;  yet  his  respiration  was  not  stopped,  and  in 
a  few  minutes  he  recovered.  But  when  the  quantity  in  nine  jars 
was  discharged  thro  another,  he  fell  on  one  side,  convulsions  en- 
sued, and  his  breathing  ceased.  He  did  not  recover;  tho  when 
opened,  three  minutes  after  his  death,  his  heart  was  acting  vigo- 
rously, and  the  peristaltic  motion  was  continuing.  Med.  Gaz. 
Dec.  1827. 

8  Thus  Game  Cocks  are  made  to  take  brandy,  balls  of  food  with 
Cayenne  and  other  stimulants,  a  short  time  before  their  appointed 
contest,  to  make  them  more  fierce  and  fearless  in  it. 

9  We  know  that  beer  intoxicates  into  stupidity ;   but  when  into 
the  mouth  of  one  thus  stupefied,  three  spoonfuls  of  brandy  were 
introduced,  and  soon  after  a  few  more  by  mistake,  the  intoxication 
went  off,  and  the  man  seemed  to  have  awakened  from  a  long  and 
painful  dream.  Quart,  Journ.  Science,  No.  12.  p.  435. 

10  Dr.Trumpy  stated,  that  in  July  1824,  a  woman  had  evacuated 
from  her  stomach  a  Lunex  Rufus  above  three  inches  long,  and  two 
and  a  half  round,  which  had  grown  up  there  from  an  embryo  state, 
in  which  it  had  entered  with  some  water  she  had  drank.     Bull. 
Univ.  1829.  v.  4.  p.  47.  .  .  .When  an  Heifer,   that  had  been  three 
months  ill  from  some  unknown  cause,  was  opened,  an  Adder  was 
found  within  its  larynx,  that  had  but  recently  died.     *  A  Girl,  of 
eighteen,  after  being  much  convulsed,  discharged  a  live  Frog,  and 
three  days  after,  a  dead  one.     She  had  been  accustomed  to  drink 
water  from  ponds/   Preston  Chron.  1828. 
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LETTER  It  is  a  curious  fact,  that  the  living  Principle  of 
j  one  Animal  can,  by  means  of  the  galvanic  agency 
in  its  body,  act  upon  that  of  another.11  It  is  still 
more  curious,  that  the  animal  Principle  of  life  can 
retain  its  energy,  tho  buried  for  many  centuries  by 
the  convulsions  of  Nature  amid  its  rocks  and  fossils, 
as  if  from  the  diluvian  times  ;  and  yet  can  revive 
into  activity  on  being  drawn  from  its  sepulchral 
cavern  into  air  and  light  again.1'2  Several  instances 
of  this  fact  have  occasionally  occurred.13  The  move- 

11  Aldini,  about  thirty  years  ago,  ascertained  that  metals  were 
not  absolutely  necessary  for  the  production  of  the  Galvanic  fluid  ; 
but  that  it  is  excited,  or  collected  in  the  organs  of  the  animal  body, 
and  here  acts  as  if  the  main  cause  or  instrument  of  muscular  motion. 
He  excited  muscular  contractions  by  applying  the  nerves  to  the 
muscles  of  a  prepared  Frog  ;  and  gave  motion  to  the  limbs  of  a 
small  cold-blooded  animal,  by  applying  to  it  the  Galvanic  energy 
of  an  animal  with  warm  blood. 

ia  Professor  Eaton,  of  New  York,  stated  that  the  diluvial  depo- 
sits thro  which  the  Erie  Canal  was  made,  contained  ridges  of  hard 
compact  gravel.  On  cutting  thro  one  of  these  near  Rome  village, 
sixteen  miles  west  of  Utica,  the  workmen  found  several  hundred  of 
LIVE  Molluscous  animals.  They  were  chiefly  of  the  Mya  Cariosa 
and  Mya  Purpurea.  The  workmen  took  the  animals,  fried,  and  eat 
them.  He  adds,  '  I  was  assured  that  they  were  taken  alive  forty- 
two  feet  deep  in  the  deposit.  Several  of  the  Shells  are  now  before 
me.  The  deposit  is  diluvial.  These  animals  must  have  been  there 
from  the  time  of  the  Deluge  ;  for  the  earth  in  which  they  were 
is  too  compact  for  them  to  have  been  produced  by  a  succession  of 
generations.  These  fresh-water  clans  of  3,000  years  old  precisely 
resemble  the  same  species  which  now  inhabit  the  fresh  waters  of 
that  district.  Therefore  the  lives  of  these  animals  have  been  greatly 
prolonged  by  their  exclusion  from  air  and  light  for  more  than  3,000 
years/  Dr.  Silliman's  Am.  Journal,  No.  15.  p.  249. 

13  Thus,  in  August  1832,  the  workmen  engaged  in  getting  large 
blocks  of  Millstone  grit,  on  Stainmore,  three  miles  from  Brough,  in 
Cumberland,  on  splitting  one  of  the  blocks,  discovered  an  healthy- 
looking  TOAD,  embedded  in  a  cavity  of  its  own  size  and  shape,  at  the 
depth  of  six  or  eight  inches  from  the  surface  of  the  stone,  without 
the  least  visible  communication  with  the  external  air.  It  must  have 
been  there  from  the  time  of  the  formation  of  the  Millstone  rock, 
which  is  one  of  the  Secondary  series,  that  on  which  the  Coal  Measures 

usuallv 
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ments  that  have  been  noticed  in  the  molecules,  or    LETTER 

Y  I  Y 

atomical  particles  of  bodies,  in  infusions,  or  other  solu- 
tions and  decombinations  of  them,  have  been  referred 
to  the  action  of  a  living  principle  within  them.  When 
they  are  organized  seeds,  it  is  not  impossible,  as  these 
have  this  vital  principle  within  them,  that  it  may 
agitate  its  material  envelope  ;14  but  the  motions  of 
any  other  particles  which  are  not  organized  bodies 
have  been  deemed,  by  calmer  judgment  and  more 


usually  rest.  The  animal  was  carefully  taken  away,  and  soon  dis- 
charged a  quantity  of  aqueous  fluid.  It  was  then  in  the  possession  of 
Mr.Rumney,  junior,  and  was  placed  in  alarge  vessel  of  water  among 
grass,  in  which  it  was  living,  when  mentioned  again,  a  month  after- 
wards. .  .  .  Analogous  to  these  instances,  was  that  mentioned  to 
Mr.  Jesse  by  the  proprietor  of  some  extensive  coal  mines  in  Staf- 
fordshire. His  men,  in  working  into  a  stratum  of  thick  Coal,  at  a 
very  considerable  depth,  found  THREE  LIVE  EELS  in  a  small  deposit 
of  water  in  the  centre  of  a  block  of  coal,  which  died  as  soon  as  they 
were  taken  out  of  it.  Glean,  p.  117. ...  An  eminent  Physician  not 
long  since  found  a  Toad  within  a  freestone  mantel-piece,  which 
had  apparently  been  alive  while  in  the  quarry,  and  until  the  heat  of 
the  fire  had  killed  it.  Ib.  All  these  rocky  beds  were  of  the  ancient 
formations  of  our  globe. 

14  Mr.  Howard  examined  with  a  microscope  the  pollen  of  the 
Hazel-tree  (Corylus  Avellana.)  A  clear  drop  of  distilled  water  being 
put  on  the  glass,  the  grains  imbibed  it  with  the  avidity  of  a  sponge, 
and  distended,  but  without  any  further  motion.  On  other  pollen,  a 
drop  of  brandy,  instead  of  water,  was  applied.  '  The  grains  expand 
as  in  the  water  ;  but  in  the  meantime  are  put  into  rapid  motion,  each 
grain  darting  from  side  to  side  with  the  vivacity  of  a  swarm  of  gnats 
in  the  air.  As  they  approach  to  complete  expansion,  the  motion 
dies  away ;  and  one  after  another  sinks  to  the  bottom.  Presently 
the  liquid  begins  to  be  obscured,  and  in  a  few  minutes,  the  grains 
are  mostly  dispersed  and  decomposed/  Trans.  Linn.  Soc.  v.  6. 
Samouelle,  Entom.  336. 

This  phenomena  looks  like  the  principle  of  life  suddenly  excited 
into  unnatural  agitation,  and  at  last  separating  itself  from  its  mate- 
rial organization.  In  some  human  deaths,  the  body  is  agitated  by 
convulsive  starts  and  spasms,  before  the  spirit  of  its  life  can  free 
itself  from  its  nervous  abode.  I  once  saw  a  distressing  instance  of 
this,  for  the  last  fifteen  minutes.  It  exactly  resembled  the  action 
of  a  soul  struggling  to  extricate  itself. 
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— ^L~>   physical  causation.     The  action  of  light,  electricity? 
the  galvanic  fluid,   heat,  or  magnetism,  may  each 
produce  occasional  phenomena  of  this  description.15 

15  M.  Gaillon  had  misled  himself  on  this  subject,  and  fancied  that 
these  particles  could  give  birth  to  animalcule ;  and  these,  in  their 
turn,  reproduce  a  Vegetable.  Mr.  Edwards  has  also  suffered  him- 
self to  be  drawn  to  favour  such  erroneous  theories,  and  thereby  to 
misinterpret  his  own  experiments.  The  Editor  of  the  Bull.  Univ. 
very  jastly  says,  '  The  exactitude  of  such  opinions  cannot  be  too 
rigorously  proved/  ....  Schultz  also  imagined,  from  the  movements 
he  saw,  that  all  the  saps  of  Plants  and  the  blood  of  Animals  were 
composed  of  living  globules,  and  that  all  the  bodies  of  Plants  and 
Animals  were  but  the  aggregations  of  an  infinity  of  these  living 
molecules  ;  that  is,  that  every  man,  instead  of  being,  as  we  all  feel 
ourselves  to  be,  a  one  individual  self — a  one  undivided  personality 
— is  in  reality  a  million  of  distinct  living  things :  that  no  man  is  a 
single  man,  but  millions  of  other  kinds  of  beings  inclosed  in  our 
skin,  and  making  up  all  together  that  living  creature  which  we  call 
ourself.  Such  absurdities  ought  to  be  felt  to  be  so,  the  moment  they 
occur.  They  are  destroyed  by  the  exact  experiment  and  correct 
observer.  Rudolph  and  Meyer  affirm,  that  these  imagined  spon- 
taneous movements  are  pure  optical  illusions.  When  Schultz 
examined  his  fluids  in  the  full  sun,  he  found  that  the  effects  of  the 
light  on  the  particles  would  produce  the  motions  deemed  spontaneous. 

Bull.  Un,  1830.  p.  42 The  true  fact  seems  to  be,  as  Mr.  Brown 

has  stated,  that  the  extremely  fine  particles  of  a  solid  body,  whether 
organic  or  inorganic,  when  suspended  in  pure  water,  or  other  fluid, 
show  motions  which  he  could  not  account  for.  From  their  irregu- 
larity and  apparent  independence  of  each  other,  they  resemble,  to  a 
remarkable  degree,  the  less  rapid  movements  of  some  of  the  most 
simple  infusory  animals.  The  smallest  were  nearly  spherical,  and 
in  diameter  from  ^^  to  ^|^  of  an  inch.  Other  larger  particles 
exhibited,  in  the  same  circumstances,  analogous  motions.  He  found 
them  also  in  the  particles  of  sulphur,  resin,  and  wax.  Bull.  Un.  1828. 

p.  221 Thus  Mr.  Brown  destroyed  the  fond  opinion,  that  the 

molecules  of  organic  bodies  were  living  globules,  by  showing  that 
inorganic  bodies  and  minerals  had  the  same  movements ;  and 
his  further  inference  was,  that  these  arose  from  some  physical 
agencies,  which  is  the  true  deduction.  In  this  light,  the  experi- 
ments are  well  worth  pursuing,  as  they  will  tend  to  elucidate  the 
fine  operations  of  light,  heat,  electricity,  and  the  aerial  agencies  on 
the  minute  particles  of  matter ;  and  may  lead  us  to  the  causes  and 
means  of  the  attraction,  cohesion,  dissolution  and  chemical  changes 
of  material  substances. 
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There  seem  to  be  two  distinct  Orders  of  existences    LETTER 

YT  \T 

in  the  world,  unitable  at  all  times  with  each  other, 
but  equally  separable  from  each  other ;  and  always 
maintaining  a  clear  distinction,  and  a  difference  which 
is  never  lost  nor  confounded.  These  grand  divisions 
of  what  manifestly  exist,  may  be  called  the  Material 
and  the  Immaterial.  All  that  is  material  is  a  combina- 
tion of  elementary  particles  or  atoms,  always  combin- 
able,  existing  every  where  in  combination,  yet  always 
separating  from  each  other,  as  the  decornbining 
agencies  of  nature  cause  them  to  be  parted.  Every 
material  thing  is  a  compound,  and  is  divisible  or 
separable  into  the  material  atoms  of  which  it  is  com- 
posed. By  whatever  name  we  may  denominate  these 
more  elementary  constituents,  whether  we  call  them 
corpuscules,  particles,  atoms,  or  molecules,  all  that 
we  see,  feel,  smell  or  taste,  is  of  this  character, — an 
assemblage  of  smaller  material  particles  into  a  pal- 
pable or  visible  substance.  The  subtlest  fluids  are  of 
this  kind,  as  well  as  the  most  solid  masses;  the  gas  as 
well  as  the  rock ;  tho  the  one  are  dense,  and  the  other 
lighter  combinations  of  original  elements.  Even  the 
finest  fluids  or  material  substances  that  we  know,  the 
luminous,  caloric,  and  electrical  ones,  are  still  but 
unions  of  particles,  however  minute  we  may  deem 
them.  Such  is  matter — always  an  aggregation  of 
separable  parts  and  particles.  No  material  thing  is 
a  oneness  or  a  whole,  except  such  a  temporary  singu- 
larity, as  the  temporary  union  of  its  particles  into  a 
particular  figure,  for  the  time  of  their  mutual  cohe- 
sion, happens  to  occasion.  This  character,  matter 
never  loses  in  any  of  its  forms  or  modes  of  sub- 
sistence; and  this  distinguishes  the  material  portion 
and  classes  of  existence  from  all  that  is  not  so. 


521  SACRED  HISTORY  OF  THE  WORLD: 

LETTER  To  what  is  not  so — to  what  is  not  an  aggregation 
or  combination  of  separable  particles,  we  must  attach, 
both  in  truth  of  fact,  and  in  the  correctness  of  our 
perceptions  of  it,  some  other  appellation ;  and  the 
simplest  distinguishing  denomination  seems  to  be 
that  of  a  negation  of  identity  or  similarity, — the  not 
material,  the  un-material,  or  the  immaterial.  Thus 
we  have  two  appropriated  terms  that  will  fully  suffice 
to  distinguish  the  material  and  the  not  material  por- 
tions of  existing  nature  from  each  other;  and  by 
using  these,  we  keep  them  as  distinct,  from  each  other 
in  our  perceptions  and  memory,  as  they  are  in  reality 
and  nature. 

The  Immaterial,  or  not  material  portion  of  exist- 
ing nature,  comprises  all  living  Principles  ;  all  sorts 
and  degrees  of  sensitivity  and  mind — the  soul  of 
Man,  and  the  ever-blessed  Deity.  Tho  all  very  dis- 
tinct from  each  other,  and  the  last  infinitely  so,  yet 
they  are  all  comprehendible  under  the  general  term 
of  immaterial  existences  ;  because  they  are  all,  in  the 
strictest  sense  of  the  word,  of  this  description  :  nei- 
ther of  them  are  aggregations,  or  unions  of  parts  or 
particles.  Whatever  either  may  be  in  its  individual 
qualities  and  characterising  nature,  each  has  the 
peculiar  property  of  being  a  oneness,  a  whole,  a  single 
intirety.  None  of  them  can  be  divided  into  elementary 
atoms  or  molecules.  Life  cannot  be  cut  asunder,  any 
more  than  the  power  of  feeling  or  that  of  thought. 
If  you  take  off  the  limb  of  a  feeling  animal,  tho  you 
disunite  that  into  a  separate  part,  you  carry  no  feel- 
ing with  it.  The  severed  limb,  once  severed  from  that 
body  which  contains  the  sentient  Principle,  has  no 
sensitivity  after  the  amputation.  This  is  the  great 
distinction  of  all  immaterial  being.  It  is  indivisible  ? 
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it  is  not  a  composition  ;  it  is  undissolvable ;  it  is  LETTER 
always  a  one  whole  ;  a  perfect  singularity  ;  an  un- 
compounded  thing.  The  term  being  is  more  properly 
its  denomination  than  thing  \  because,  being  or  living 
existence  is  also  its  invariable  and  inseparable  cha- 
racteristic. Life  or  being  is  the  universal  companion 
and  mark  of  all  that  is  immaterial.  What  feels,  must 
live;  what  thinks,  must  live  ;  the  Soul  pre-eminently 
so.  Yet  life,  as  we  see  in  Vegetables,  is  not  neces- 
sarily united  with  either  feeling  or  thought.  Feeling, 
is  life  combined  with  sensitivity  ;  and  this  combina- 
tion may  exist  without  a  reasoning  faculty,  as  in  the 
lowest  classes  of  animated  nature.  Mind,  is  life  com- 
bined with  feeling  and  thought;  and  this  may  sub- 
sist, as  in  brutes,  without  the  human  soul.  Our  spirit 
is  an  additional  nature :  it  is  the  union  of  life,  feel- 
ing, and  thought,  with  its  highly  born  and  most 
distinguished  self;  and  all  these  orders  of  imma- 
terial being  are  realities  in  nature,  distinguishable 
from  each  other  as  they  are  from  the  Eternal  Source 
and  Sovereign  of  them  all,  the  Almighty  and 
Everlasting  CREATOR,  from  whom,  and  from  whom 
alone,  all  life,  feeling,  thought,  and  spirit,  have 
proceeded. 

Thus  there  appears  to  be  in  existing  nature,  so  far 
as  we  at  present  know  it,  and  to  be  there  distinctly 
perceptible  by  us,  FOUR  classes  or  orders  of  Imma- 
terial being,  which  are  not  each  other,  but  which  are 
all  separate  essences  or  animated  things,  and  which 
subsist  manifestly  apart  from  each  other,  with  very 
distinguishing  properties.  The  first  of  these  is  indeed 
so  superior,  that  it  is  almost  profane  to  associate  it 
with  the  others ;  but,  as  it  is  the  fountain  of  all,  it 
may  be  reverentially  placed  at  the  head  of  all  imma- 
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LETTER    terial  being,  tho  with  the  impression  of  being  at  an 
infinite  distance  and  unapproachable  exaltation  :— 

The  Supreme  Eternal  Creator  of  all. 

The  Human  Soul. 

The  Animal  Mind. 

The  Vegetable  Living  Principle. 
Each  of  the  three  last  is  at  a  great  distance  from 
the  other,  in  power  and  qualities,  in  descending  scale 
from  the  human  Spirit  to  the  Plant. 

Thus  the  gracious  Deity,  as  the  author  and  source 
of  all  that  is  immaterial,  possesses  in  Himself  all  spirit? 
mind,  feeling,  and  life,  and  has  distributed  them  re- 
spectively to  his  creatures  as  He  has  thought  fit.  The 
human  Spirit  has  also  perceiving  and  thinking  mind, 
sensibility,  and  the  principle  of  life,  but  is  not  its 
Divine  Maker.  Brutes  have  sensations,  perceptions, 
memory,  will,  comparing  thought,  and  a  deciding 
judgment.  Tho  varying  in  degree,  they  have  also  feel- 
ing and  life ;  but  they  have  not  the  human  soul,  and 
cannot  do  what  that  does,  nor  be  what  that  is.  So 
Plants  have  that  living  principle  which  places  them  in 
the  ranks  of  immaterial  beings ;  but  they  have  not  the 
animal  sensitivity,  nor  a  perceiving  or  thinking  mind, 
nor  a  human  spirit.  They  are  the  lowest  order  of 
immaterial  being.  In  them,  an  immaterial  principle 
is  united,  in  its  simplest  state,  with  a  material  orga- 
nization and  substance.  They  are  thus  a  compound 
of  two  natures,  or  classes  of  existence.  They  are  at 
the  same  time  material  things,  and  immaterial  beings; 
but  they  are  beings  without  the  sensitivity  and  degree 
of  mind  which  animals  possess.  They  are  immaterial 
beings  of  their  own  class  and  kind,  strictly  limited  to 
that,  and  clearly  defined  to  the  eye  and  judgment  of 
every  one  by  that  limitation ;  but  their  material  sub- 
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stance  is  as  truly  not  their  principle  of  life,  as  their    LETTER 
living  principle  is  not  their  material  substance.16 

As  I  think  on  the  vast  amount  of  individual  beings 
which  our  earth  contains,  my  reason  is  led,  among 
other  possible  causes  and  uses  of  them,  to  regard 
them  as  so  many  depositaries  of  the  immaterial  living 
Principle.  As  soon  as  this  was  created,  it  had  to  be 
placed  in  a  position  that  suited  it.  But  it  never  ap- 
pears to  us  without  a  material  investment ;  nor  do  we 
know  that  it  can  exist  consciously  and  livingly  with- 
out one,  an  organized  form  of  some  sort  or  other ; 
and  if  it  is  to  be  preserved  in  a  sentient  state,  an 
animal  configuration  of  some  species,  seems  to  be,  as 
far  as  the  observable  phenomena  which  attend  it 
justify  an  inference,  its  proper  and  most  fitted  resi- 
dence. Magnitude,  we  have  already  seen,  is  indif- 
ferent to  it.  It  is  as  active,  as  sensorial,  as  vital,  and 
as  intellectual  in  the  Ant  as  in  the  Elephant ;  and 
therefore  all  animal  bodies — the  minutest  as  well  as 
the  greatest — may  be  its  appointed  and  most  bene- 
ficial receptacles. 

But  as  such  a  multiplicity  of  living  beings  in  our 
World  is  far  more  exuberant  than  any  occasions  for  it 
on  this  Earth  appear  to  require,  the  thought  is  some- 
times led  to  the  recollection,  that  the  Globe  we 
inhabit  is  not  the  only  Orb  of  life  and  substance  in 
Creation.  We  are  but  one  of  many  Worlds;  and  of 
these,  there  are  a  few  separated  from  the  innumerable 


16  Dr.  Hartley's  concluding  observation  on  the  intellectual  facul- 
ties of  Animals  deserves  a  quotation.  '  It  ought  always  to  be  remem- 
bered, that  Brutes  have  more  reason  than  they  can  show,  from  their 
want  of  words,  from  our  inattention,  and  from  our  ignorance  of  the 
import  of  those  symbols,  which  they  do  use  in  giving  intimations  to 
one  another,  and  to  us.'  Hartl.  on  Man,  vol.  1.  p.  428. 
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uj™l^  ciated  with  us  in  one  Planetary  System,  and  which 
revolve,  as  we  do,  around  one  common  Sun.  The 
peculiar  seclusion  of  these  from  all  the  rest,  and  the 
appointment  of  these  only  to  be  together,  and  their 
manifest  combination  into  one  system  of  being,  apart 
from  every  other,  and  divided  in  space  from  every 
other  by  more  myriads  of  millions  of  miles  than  we 
can  easily  calculate — are  clear  and  certain  indica- 
tions, that  we  have  some  important  relations  with 
each  other,  which  have  not  yet  been  ascertained. 
That  we  all  recede  from  the  Solar  centre,  and  yet 
gravitate  to  it  according  to  our  masses  and  projectile 
impulsion,  is  only  one  truth — one,  of  our  connecting 
similarities.  This  fact  manifests  some  general  con- 
cern with  him,  and  apparently  much  more  than  the 
mere  reception  of  his  agencies  of  heat  and  light, 
as  these  are  confessedly  very  small,  comparatively,  to 
the  Planets  beyond  the  orbit  of  Mars.  But  the  reason, 
in  weighing  all  the  probabilities  of  the  case,  inclines 
to  the  conclusion,  that  we  and  our  fellow  Planets 
have  more  references  to  each  other  than  are  yet 
known ;  and,  consequently,  that  our  Earth  is  existing 
for  some  purposes  with  which  they  are  interested,  as 
they  have  also  circumstances  in  their  subsistence  or 
destinations  which  as  materially  concern  us.  Here 
the  imagination,  having  no  descried  data  to  lay  as 
the  foundation  for  any  real  superstructure,  can  only 
again  indulge  in  conjectural  possibilities.  One  of 
these  would  be,  that  our  Earth  may  be  a  nursery  of 
the  immaterial  principle  ;  that  it  is  here  brought  into 
its  first  state  of  being  in  animal  forms,  with  a  profu- 
sion that  seems  to  us  unexplainably  lavish,  in  order 
that  it  may  be  elsewhere  used  in  some  advanced  or 


FROM  THE  CREATION  TO  THE  DELUGE.  529 

ulterior  condition,  and  in  other  modes  of  material    LETTER 

xix 
existence.     There  is  a  very  large  part  of  our  massy   » — 

and  animated  Globe  which  has  no  relation  to  its 
human  population.  The  supposition,  therefore,  seems 
not  irrational,  that  it  may  have  some  unexplored 
relations  with  those  Orbs  which  have  been  made 
expressly  to  be  our  fellow  Planets,  and  with  which 
Astronomy  teaches  us  that  our  Earth  has  been  always 
associated,  peculiarly  and  exclusively  from  the  im- 
mense multitude  of  the  other  radiant  spheres,  that 
nightly  deck  the  unbounded  space  above  us.  But 
here  the  mind  must  pause.  It  has  no  authority  to 
inculcate  any  speculation  on  this  point,  as  a  fact.  It 
is  justified  in  conceiving  the  connexion  to  be  an 
indication  of  relations ;  but  what  these  relations 
specifically  are,  can  only  be  at  present  dreams  of  the 
fancy,  and  a  temporary  hypothesis. 

But  it  is  in  the  characterizing  phenomena  of  the 
Vegetable  and  Animal  Kingdoms,  of  which  a  few 
have  been  in  these  Letters  selected  for  your  consi- 
deration, that  we  find  the  materials  from  which  we 
may  derive  a  larger  knowlege  of  our  Divine  Sovereign 
and  Benefactor,  than  the  common  occupations  and 
habits  of  life  can  supply.  His  mind,  as  I  have  before 
intimated,  inevitably  reveals  itself  to  us  in  His  Crea- 
tions. The  elementary  particles  of  matter  are  arrange- 
able  into  any  forms  that  Omnipotent  Power  and 
Wisdom  might  command.  But  of  all  these  possible 
configurations  and  combinations,  He  has  chosen  those 
Vegetable  and  Animal  structures  which  live  and  move 
around  us.  He  has  deliberately  and  specifically  made 
them  as  they  are ;  and  therefore  they  display  to  us 
His  deliberations  and  resolutions,  the  thoughts  and 

M  M 
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LETTER  purposes  of  His  sacred  Mind,  for  our  contemplation 
and  instruction.  It  is  this  fact  whicii  makes  Natural 
History  and  Philosophy  so  important  ai;d  so  interest- 
ing to  us.  Creation  is  every  where  a  picture  and 
elucidation  of  its  Maker's  conceptions,  imaginations, 
reasonings,  feelings,  and  will.  The  more  we  study  its 
departments  and  individualities  in  this  light,  the  more 
we  shall  know  of  Him  ;  and  the  more  fully  and  truly 
we  know  Him,  the  more  we  shall  admire  what  we 
know,  and  love  what  we  admire.  To  explore  nature 
without  this  associated  idea,  that  it  is  His  mind  and 
thoughts  which  we  are  beholding  in  every  part,  is  to 
forego  thesublimestknowlege  and  sensibilities  which 
are  attainable  by  human  nature.  The  God  is  in  all 
His  works,  as  much  as  the  Man  is  in  his  literary 
compositions.  Whatever  the  mind,  in  any  being, 
does  or  displays,  discloses  that  mind  to  us.  Intellect 
cannot  indeed  make  itself  known  to  intellect  in  any 
other  way  than  by  word  or  action.  Vocal  or  written 
phrase,  deeds  or  operations,  are  necessary  to  make 
our  thoughts  and  feelings  perceptible  or  intelligible 
to  each  other,  and  those  of  our  great  Sovereign  to 
us.  He  has  chosen  the  medium  of  language,  when- 
ever He  has  deemed  it  proper  to  have  recourse  to 
it ;  but  He  holds  a  constant  communication  with  us 
by  His  Creations  and  His  Providence,  by  His  course 
of  nature,  and  by  His  direction  of  human  history  and 
life.  It  is  for  us  to  learn  to  read  them  as  we  ought, 
and  to  understand  them  like  Beings  of  an  enlightened 
and  enlarging  comprehension.  They  cannot  be  so 
studied  without  expanding  and  enriching  the  mind 
which  thus  applies  itself  to  know,  feel,  and  appreciate 
them.  For  it  is  the  perfect  wisdom  of  Omnipotence 
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that  we  shall  be  contemplating  •  and  we  all  know  LETTER 
arid  daily  feel  that  we  can  at  no  time  pursue  any 
subject  of  thought,  without  imbibing  largely  the  ideas 
and  feelings  by  which  we  are  interested,  and  to  which 
our  attention  is  directed.17  Thus  the  comprehensive 
study  of  created  nature  becomes  to  us  an  oracle  of 
enlightened  Theology,  and  will  prepare  the  mind  for 
better  receiving  and  appreciating  its  specific  and  in- 
valuable revelations.18 


17  Cowper  has  truly  said, — 

The  just  Creator  condescends  to  write, 

In  beams  of  INEXTINGUISHABLE  LIGHT, 

His  names  of  Wisdom,  Goodness,  Power  and  Love, 

On  all  that  blooms  below,  or  shines  above  ; 

To  catch  the  wandering  notice  of  mankind, 

And  teach  the  World,  if  not  perversely  blind, 

His  gracious  attributes  ;  and  prove  the  share 

His  Offspring  hold  in  his  paternal  care. 

Cowper,  vol.  1.  p.  148. 

18  As  you  may  be  desirous  of  knowing  how  the  Scriptures  repre- 
sent the  condition  of  the  Animal  Kingdom,  and  the  relations  which 
their  Creator  has  chosen  to  maintain  with  them,  I  will  briefly  notice 
the  principal  allusions  to  them.     They  were  subjected  to  the  domi- 
nion of  mankind  as  soon  as  created,  Gen.  i.  28  ;  and  Vegetation  was 
then  assigned  for  their  food,  ver.  30,     Pairs  of  those  genera  which 
were  to  spread  again  upon   the  earth  after  the  Deluge,  were  pre- 
served for  that  purpose,  Gen.  vi.  19 ;  and  when  the  Human  Race 
were  renewed,  they  were  permitted  to  use  Animals  for  their  food, 
Gen.  ix.  3.     But  a  distinction  was  afterwards  interposed  on  this  sub- 
ject, and  specified  portions  of  each  class  were  forbidden  to  be  eaten, 
Lev.  xi.     Lambs,  Goats,  and  Bullocks  were  selected  for  the  sacri- 
fices of  Divine  Worship,  Exod.   Levit.  passim-,  but  their  figures 
were  forbidden  to  be  used  as  sacred  images,  Deut.  iv.  16-18-    Their 
qualities,  power,  and  beauties  are  declared  to  have  been  specifically 
varied  and  given  to  them  by  God,  Job  xxxix.-xli.     All  receive  their 
appointed  food  in  due  season  from  Him,  Psalm  civ.  27, 28 ;  cxlvii.  9 ; 
and  are  called  upon  to  praise  Him,  cxlviii.  10.     The  Ravens  were 
appointed  to  feed  Elijah,  1  Kings  xvii.  4.     The  Locusts  and  destruc- 
tive insects  are    represented  to  be  His  missioned  instruments  of 

M  M  2  punishment 


532  SACRED  HISTORY  OF  THE  WORLD: 

LETTER  punishment  and  discipline  to  man,  when  He  thinks  proper  so  to 
XIX.  send  them,  Joel  i.  4;  xxii.  25.  Deut.  xxviii.  38.  42.  Kindness  to 
animals  was  inculcated,  Deut.  xxii.  4;  xxv.  4.  Lev.  xxii.  27,  28. 
Ex.  xxiii.  12  ;  and  cruelty  reprobated,  Deut.  xxii.  6.  Ex.  xxiii.  19. 
In  the  final  state  of  the  world,  the  ferocious  and  the  carnivorous 
will  change  their  destructive  appetites  and  passions,  for  vegetable 
food  and  gentle  and  playful  dispositions,  Isaiah  xi.  6-9  ;  Ixv.  25. 
Our  Saviour  represents  the  Birds  of  the  air  as  fed  by  our  Divine 
Parent,  without  any  providing  labour  on  their  part,  Matt.  vi.  26  ; 
and  declares  that  the  most  insignificant  of  them  does  not  perish 
unnoticed  by  their  Creator,  Matt.  x.  29. 
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LETTER   XX. 

THE  FORMATION  OF  MAN— THE  PRINCIPLE  AND  PROCESS 
OF  HIS  BEING— -THE  DIVINE  IMAGE  AND  LIKENESS  — 
NATURE  OF  HUMAN  KNOWLEGE— MAN'S  SELF-FORMATION, 
FREE  AGENCY,  AND  FREE  WILL. 

THE  Creation  of  Man  is  placed  by  the  Mosaic  narra-   LETTER 
tion,  immediately  after  the  completion  of  the  Animal  ^__ ^L-/ 
Kingdom  ;  and  this  is  the  period  at  which  our  natural 
reason  would,  on  an  impartial  review  of  all  the  proba- 
bilities of  the  case,  be  inclined  to  suppose  that  his  for- 
mation occurred,  in  a  world  in  which  he  is  the  pre- 
eminent creature,  and  of  which  he  is  the  unquestion- 
able sovereign.      For,  to  suppose  that  Vegetables 
existed  for  ages  before  animal  life  appeared,  or  that 
the  brute  classes  occupied  our  globe  for  thousands  of 
years  before  Man  was  made,  is  not  only  unwarranted 
by  the  fossil  phenomena,  when  justly  contemplated 
and  reasoned  upon,  but  is  at  variance  with  the  most 
probable  plan  which  a  commanding  intelligence  would 
form  on  such  a  subject ;  as  it  also  is  with  the  apparent 
and  declared  purpose  of  the  Creator  in  making  it  the 
residence  of  His  human  race.  If  the  Earth  had  been 
framed  for  Plants  or  Animals  only,  they  might  have 
enjoyed  it  for  any  series  of  time,  however  extended. 
But  the  co-existence    and  predominance  of  Man- 
kind upon  it,  demonstrate  that  it  was  not  made  or 
meant  to  be  a  mere  Vegetable  or  Animal  world.  Hu- 
man beings  have  always  been,  as  far  as  all  tradition/ 
or  history  reaches,  its  most  distinguished  and  predo- 
minating inhabitants.     It  has  never  been  known  to  be 
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LETTER    without  them  ;  and  if  they  have  been  in  the  unceas- 

< v — '  ing  occupation  of  it,  as  far  as  any  investigation  of  its 

events  and  memorials  can  ascend,  it  is  reasonable  to 
conclude  that  for  them  it  was  principally  constructed. 
When  inferior  and  superior  existences  are  found  to- 
gether, the  probability  will  always  be,  that  the  sphere 
which  they  occupy,  was  formed  for  the  grander  beings 
rather  than  for  the  less,  and  not  for  the  inferior  only. 
If  the  co-existence  of  both  were  incompatible,  then 
one  must  be  omitted,  that  the  other  may  occur ;  but 
where  all  can  be  and  are  in  harmonious  coincidence, 
the  exclusion  of  either  may  be  safely  discredited.1  It 
is  therefore  more  likely  that  Man  should  have  been 
in  an  habitable  world  from  its  commencement,  than 
that  either  Vegetables  should  have  been  alone  pervad- 
ing it  for  centuries  before  Animal  life  was  called  into 
being  to  feed  upon  them,  or  that  organized  Animals 
should  have  for  any  length  of  time  been  left  in  the 
possession  of  it,  before  that  more  perfect  Creature  ap- 
peared, who  was  destined  to  be  the  lord  and  master- 
piece of  all, — who  alone  can  know  and  govern  it, — 
whose  Spirit  allies  him  immediately  to  his  Creator, — 
whose  capacity  is  fitted  for  unbounded  and  universal 
activity  and  knowlege, — and  whose  unconfined  im- 


1  Hence  I  do  not  admit  the  assertion  of  the  authors  of  the  Fossil 
Flora,  '  that  long  anterior  to  the  Creation  of  Man  this  world  was 
inhabited  by  a  race  of  animals,  to  which  no  parallels  are  now  to  be 
found,  and  that  these  animals  themselves  only  made  their  appearance 
after  the  lapse  of  ages,  during  which  no  warm  blooded  creatures 
had  an  existence/  Pref.  ix.  I  think  the  facts  now  known  do  not 
justify  the  favored  French  theory,  of  placing  either  warm  or  cold 
blooded  animals  or  any  vegetation  long  before  the  formation  of  Man. 
I  observe  with  pleasure,  that,  these  gentlemen  deny  the  hypothesis 
of  progressive  developement  both  in  Animals  and  Plants,  and  justly 
remark  of  the  Vegetable  Kingdom,  that,  '  on  the  contrary,  the  few 
data  that  exist,  appear  to  prove  exactly  the  contrary.'  xvii. 
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proveability  alone  suits  that  immortal  destiny,  which  LETTER 
hope,  desire,  belief,  reason,  and  Divine  authority  « — v  '  *» 
combine  to  assure  him  is  awaiting  his  attainment. 
That  the  terrestrial  surface  should  be  sufficiently  fur- 
nished with  Plants  and  the  intended  Animals  before 
Man  was  introduced  upon  it,  would  best,  suit  his 
welfare  and  necessities.  But  after  these  had  been 
created,  there  was  no  need  of  delaying  his  formation  ;  * 
and  it  is  therefore  concurrent  with  the  reasoned  pro- 
babilities of  the  subject,  that  the  creation  of  human 
kind  should  have  immediately  succeeded  that  of  their 
animal  fellow-creatures.  Correspondently  with  this 
deduction,  Moses  exhibits  the  Divine  Author  as  re- 
solving before  the  sixth  day  ended,  to  form  that 
order  of  Beings,  to  whose  dominion  He  intended  to 
subject  the  whole  terrestrial  Globe. 

The  principles  on  which  Mankind  are  declared  to 
have  been  formed,  are,  that  they  should  be  the  Image 
and  likeness  of  their  Creator,  and  should  be  the  lords 
and  rulers  of  all  animated  nature. 

'  And  ELOHIM  said,  Let  us  make  man  in  our  image, 
after  our  likeness :  and  let  them  have  dominion  over 
the  fish  of  the  sea,  and  over  the  fowl  of  the  air,  and 
over  the  cattle,  and  over  all  the  earth,  and  over  «very 
creeping  thing  that  creepeth  on  the  earth.' 2 

It  was  a  superb  destiny  that  Man  should  be  ap- 
pointed to  be  the  Image  and  likeness  of  God ;  but  it 
is  emphatically  here  revealed  to  us  that  this  was  the 

2  Gen.  i.  26.  '  So  Elohim  created  man  in  his  own  image.  In  the 
image  of  Elohim,  He  created  him.  Male  and  female,  He  created 
them. 

'  And  Elohim  blessed  them,  and  said  unto  them,  Be  fruitful  and 
multiply  and  replenish  the  earth,  and  subdue  it ;  and  have  domi- 
nion over  the  fish  of  the  sea,  and  over  the  fowl  of  the  air,  and  over 
every  living  thing  that  moveth  upon  the  earth/  27,  28. 
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LETTER  object  of  his  creation  ;  and  this  fact  and  principle  are 
v—vJ — '  repeatedly  alluded  to  afterwards,  in  both  the  Jewish 
and  Christian  Scriptures,  it  is  thereby  made  a  pro- 
minent truth,  and,  as  such,  demands  our  most  intel- 
lectual meditation.  Let  us  consider  by  what  process 
this  sublime  result  was  intended  to  be  produced. 

Man  consists,  like  the  Animal  classes,  of  a  mate- 
rial body  and  of  an  immaterial  principle  of  intellec- 
tual life.  But  he  differs  from  them  in  this  great  and 
distinguishing  peculiarity,  that  his  mental  principle 
is  of  a  diviner  nature,  and  is  stated  to  have  originated 
from  the  Deity  Himself.  For,  after  mentioning  his 
material  formation  from  earthly  elements,  *  the  dust 
of  the  ground,'  the  sacred  record  expressly  adds, 
that  his  Creator  '  breathed  into  his  nostrils  the  breath 
of  life,  and  man  became  a  living  soul.'3  He  became 
a  living  soul,  because  this  Divine  breath  was  breathed 
into  his  bodily  frame.  No  difference  of  origin  could 
be  more  distinctly  marked.  The  regal  Solomon  has 
impressively  signified  his  clear  perception  of  it  by 
these  discriminating  words  : — 

*  Then  shall  the  dust  return  to  the  earth  as  it  was ; 
and  the  spirit  shall  return  unto  God  who  gave  it.' 

Eccl.  xii.  7. 

I  will  not  enter  into  a  metaphysical  description  of 
the  nature  of  the  human  Soul  in  this  Letter.  We  all 
see  and  feel  its  difference  from  the  Animal  mind, 
and  its  great,  unapproachable,  and  ever-increasing 
superiority.  Its  progressive,  and  as  yet  unlimited, 
improveability,  is  quite  sufficient  to  distinguish  it, 
permanently  and  specifically,  from  all  other  classes 
of  life  or  mind  that  are  known  upon  our  Earth.  Its 

3  Gen.  ii.  7. 
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origin  was  the  Divine  breath.  It  is  therefore  an  LETTER 
emanation  from  the  Divine  Spirit,  and  in  this  sacred 
source  of  its  existence,  its  similitude  to  its  Creator 
began.  Its  intellectual  and  moral  powers  and  qualities 
may  be  assumed  to  have  a  proportioned  resemblance 
in  essential  nature,  tho  but  in  remote  miniature,  and 
infinitely  inferior.  We  feel  and  think  in  some  respect 
and  degree  like  our  Great  Author,  however  diminu- 
tive the  proportion  may  be — We  are  addressed  by 
Him,  throughout  all  His  revelations,  as  if  we  did  so — 
He  has  therefore  made  our  intelligent  Spirit  in  such 
a  likeness  to  His  own,  that  there  can  be  intercourse 
and  communion,  and  sympathy,  affection,  and  affinity 
between  Man  and  his  God.  His  sacred  mind  can  at 
all  times,  from  this  similarity,  make  itself  intelligible 
to  us  and  perceptible  by  us.  He  can  at  all  times  im- 
press our  sensibilities,  and  communicate  His  influ- 
ences. We  are  essentially  His  Image  and  likeness  in 
our  original  nature  and  capacities ;  and  the  more 
steadily  and  successfully  we  advance  to  all  the  at- 
tainable perfections  of  our  being,  the  more  complete 
the  actual  assimilation  will  become.4  It  is  for  us  to 
accelerate  this  grand  consummation  of  our  destiny. 


4  Young's  impressive  lines  have  this  allusion  : — 

'  How  poor,  how  rich,  how  abject,  how  august, 
How  complicate,  how  wonderful,  is  man  ! 


Connexion  exquisite  of  distant  worlds  ! 

Midway  from  nothing,  to  the  Deity  ! 
A  beam  ethereal,  sully'd  and  absorpt ! 
Tho  sully'd  and  dishonored,  still  divine  ! 
Dim  miniature  of  greatness  absolute  ! 
An  heir  of  glory  !  a  frail  child  of  dust ! 
A  worm  !  a  god  ! '     -     -    - 

Night  1st. 
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LETTER   At  present,  the  general  habit  is  rather  deterioration 
-^ — '    than  progress — a  diminution  and  degradation  of  the 
orignal  similitude,  instead  of  its  preservation  and 
enlargement. 

Thus  capacitated  by  its  sublime  origin  to  receive 
and  feel  and  comprehend  the  ideas  and  sentiments 
of  the  Divine  Mind,  an  ample  store  of  these  was 
prepared  for  the  human  soul,  in  the  rich,  the  splendid, 
and  the  multifarious  creations  of  the  external  World 
which  was  provided  for  its  habitation.  It  has  been 
an  important  object  of  these  Letters  to  suggest  to 
you,  or  rather  to  induce  you  to  recollect,  what  all 
must  perceive  and  recognize,  that  in  the  Creations 
which  surround  us,  we  see  in  actual  realization,  in 
visible  intelligibility,  the  mind — the  feelings — the 
thoughts — and  the  powers  of  our  God.  Creation  is  a 
peculiar  representation  to  us,  and  to  us  alone,  of  the 
intellectual  nature  and  capabilities  of  our  Creator. 
It  not  only  presents  His  ideas  to  us  in  sensible  reali- 
ties, and  causes  these  to  come  to  us  in  our  sensorial 
impressions,  but  it  is  also  an  intentional  selection  of 
such  of  them  as  He  wished  and  resolved  to  become 
known  to  us,  and  to  be  parts  of  our  understanding. 
His  works  within  our  ken  do  not  show  to  us  all  His 
powers.  He  has  not  exhausted  himself  in  our  Globe. 
No  single  World  can  have  such  an  effect.  No  num- 
ber of  Worlds  could  completely  display  Him.  Omni- 
potence will  always  be  greater  than  what  it  produces. 
To  be  Almighty,  is  to  have  a  boundless  and  endless 
power  of  Creation; — and  whatever  such  a  Being 
chuses  to  form,  is  only  a  portion  of  what  He  can 
create.  Each  operation  is  an  additional  display  of 
His  illimitable  possibilities.  Every  one  contributes 
to  enlarge  the  sense  and  certainty  of  them,  to  all  who 
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can  contemplate  them,  without  ever  marking  their    LETTER 
boundary  or  approaching  to  their  cessation. 

In  the  myriads  of  shining  Orbs  above  us,  which 
our  science  has  now  attained  to  descry,  and  which 
have  been  multiplied  by  improved  telescopes,  from 
the  thousand  to  the  million  numeration,  we  have  so 
many    further    representations   of  His    Omnipotent 
mind,  and  of  its  realized  conceptions  and  will.     Each 
of  these  spheres  of  being  contains  so  many  distinct 
and  augmenting  displays  of  His  intellectual  character 
and  powers.    It  is  by  His  Creations  only  that  He  can 
give  to  His  rational  creatures  an  adequate  knowlege 
of  His  intelligence  and  potentiality.     What  He  thus 
makes  perceptible  to  them,  is  that  which  is  to  con- 
stitute their  knowlege,  and  to  form  their  ideas;   and 
we  cannot  have  any  other.     Our  science  arises  from 
the  study  of  His  works,  and  of  their  laws  and  de- 
signed phenomena.  Nature  is  His  own  chosen  repre- 
sentation of  Himself  to  our  sight  and  observation. 
He  has  placed  it  before  us,  around  us,  and  above  us, 
in  all  the  forms  which  the  preceding  Letters  have 
noticed,  in  order  that  by  contemplating  and  knowing 
it,  His  mind,  as  there  revealed,  may  become   our 
mind,  and  His  science  our  science.     By  this  admi- 
rable and  gracious  plan— in  this  sublime  school  of 
Divine   instruction,  which    makes  the  learning  we 
imbibe  a  delight  and  a  blessing,   He  begins  the  pro- 
cess of  forming  our  mind  to  be  thus   far  the  intel- 
lectual image  of  His  own — a  marvellous  result,  by  a 
most  interesting  process  ;  but  a  result,  which  no  one, 
who  calmly  reasons,  can  dispute  or  deny. 

For,  what  knowlege  have  we,  but  that  which  is 
derived  from  Himself,  or  from  the  external  World  ? 
—  and  what  is  that  World,  but  His  Creation? — and 
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LETTER   what  is  Creation,  but  the  composition,  structure,  and 

*   arrangement  of  all  things,  according  to  His  previous 

designs,  plans,  intentions,  will,  and  mandate?  In 
studying  Creation,  in  any  of  its  departments,  we  there- 
fore study  His  mind  :  and  all  that  we  can  learn  from 
it  must  be  His  ideas,  His  purposes,  and  His  perform- 
ances. No  author,  in  his  compositions — no  artificer, 
in  his  mechanisms,  can  more  truly  display  their 
talents  and  ideas  to  others,  than  the  unseen  Creator 
manifests  His  thoughts  and  intelligence  to  us  in  the 
systems  and  substances  which  He  has  formed,  and  pre- 
sents to  our  continual  contemplation.  In  this  sense, 
Nature  is  an  unceasing  revelation  of  them  to  us. 

o 

This  grand  truth  leads  us  to  perceive  that  the 
chief  object  of  the  multiform  richness  and  diversity 
of  His  Earthly  Creations,  which  we  have  been  sur- 
veying*, was  to  convey  to  the  human  mind,  and  to  all 
its  generations  from  age  to  age,  and  as  every  new  race 
arose  to  each  individual  of  it,  that  knowlege  and  par- 
ticipation of  Himself  which  He  desired  to  be  a  perma- 
nent part  of  the  human  mind,  and  to  train  it  into  a 
likeness  to  His.  The  various  departments  of  Nature 
which  have  been  briefly  recapitulated,  the  Planetary, 
the  Terraqueous,  the  Vegetable,  and  the  Animal, — 
constitute,  with  His  subsequent  communications,  the 
knowlege  which  He  has  selected  and  appointed  to 
be  the  knowlege  of  mankind,  and  to  be  that  portion 
of  His  own  knowlege  which  He  wishes  them  to  pos- 
sess. Of  this,  He  settled  that  our  ideas  should  be 
formed,  and  to  these  provided  materials  should  be 
confined,  for,  beyond  them  we  cannot  go.  We  must 
furnish  our  minds  from  this  large  and  diversified  pro- 
vision. We  must  give  them  this  knowlege  or  none. 
We  cannot  give  them  any  other,  while  we  reside 
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here.  Another  World  will  open  a  new  scene  of  His  LETTER 
Creations,  and  in  them  afford  us  new  displays  of  His  v_ 
intellect,  and  new  materials  of  sensation,  perception, 
thought,  and  feeling.  But  in  the  present,  we  can 
only  obtain  what  is  before  us  and  about  us.  Of  this, 
we  may  take  and  acquire  as  much  or  as  little  know^ 
lege  as  we  please.  The  more  we  imbibe,  the  more 
we  shall  be  in  this  respect  His  Image  and  His  like- 
ness. Most  of  us  are  contented  with  a  moderate  por- 
tion ;  many,  with  a  general  outline ;  some,  with  a 
very  slight  and  superficial  survey;  others,  with  almost 
none.  This  is  left  to  our  personal  taste  and  choice. 
It  is  ever  inviting  us  to  make  it  our  possession,  and 
it  rewards  with  mental  happiness  every  spirit  that 
will  acquire  it ;  no  other  enjoyment  is  so  unsatiating 
or  so  lasting ;  nor  can  its  abundance  be  exhausted. 
The  most  informed  and  indefatigable  Philosopher 
has  yet  as  much  to  learn  and  discover,  as  he  has 
appropriated.  Myriads  are  now  exploring  Nature 
in  all  directions,  and  find  that  the  more  new  facts 
of  its  beings,  laws,  substances,  and  qualities  they 
discern,  the  more  they  also  perceive  remains  unfa- 
thomed.  Nothing  in  it,  that  has  a  material  form, 
can  be  pronounced  to  be  unknowable.  Human 
sagacity  still  finds  every  region  of  substances,  pene- 
trable yet  further  by  its  patient  industry  and  con- 
tinued thought.  We  are  gaining  more  insight  into 
their  principles,  laws,  and  phenomena,  every  year  of 
our  existence.  The  Grand  System,  and  its  active 
agencies,  and  their  diversified  results,  are  becoming 
more  distinctly  seen  by  every  fresh  generation  of 
human  inquirers.  The  Creator  becomes  more  fully 
known  as  His  earthly  compositions  are  better  under- 
stood ;  and  thus  Man,  His  noblest  earthly  work,  is 
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LETTER  now  more  completely  fulfilling  the  grandest  purpose 
.  xx'  >  of  his  Creator,  than  at  any  prior  period  of  his  pro- 
longed existence  ;  and  is  every  year  advancing,  both 
individually  and  generally,  as  society  improves,  into 
that  resemblance  to  his  Creator,  which  at  his  original 
formation  he  was  ordained  to  bear. 

We  need  not  ask  why  that  particular  kind  of 
knowlege  which  the  Earthly  Creations  display,  was 
appointed  to  form  and  constitute  the  mind  of  Man, 
because  this  question  would  be  equally  applicable  to 
every  other  possible  kind  of  knowlege ;  and  the  right 
answer  must  always  be,  that  it  is  what  the  Wisdom 
of  the  Creator  has  decided  to  be  most  proper  for  His 
human  race,  most  beneficial  to  them,  and  most  im- 
proving. Indeed,  all  other  kinds  of  knowlege  would 
probably  only  have  a  similar  result,  for  they  would 
all  be,  and  could  only  be,  so  many  conceptions  and 
executed  operations  of  His  Divine  mind — they  would 
be  only  different  portions  of  His  ideas — they  could 
originate  only  from  Him.  Every  sphere  of  being  is 
but  a  varied  portraiture  of  Himself,  so  far  as  its 
Creations  extend.  Each  conveys  to  its  inhabitants 
that  will  duly  contemplate  the  W^orks  they  can  per- 
ceive, so  much  of  the  Divine  thoughts,  feelings  and 
will,  as  their  substances  and  agencies  exemplify. 
Hence,  all  kinds  of  knowlege  from  Nature  are  va- 
luable to  us,  and  our  own  World  as  effective  for 
our  improvement,  as  any  other,  in  this  view,  is 
likely  to  be. 

Such  an  external  World  having  been  provided  to 
give  to  the  only  intelligent  Beings  that  were  to  in- 
habit it,  who  could  explore  and  comprehend  it,  this 
knowlege  of  their  Creator,  and  this  participation 
of  His  intelligence, — He  formed  this  race  of  Beings 
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upon  these  principles.  He  made  their  bodies  of  LETTER 
material  particles,  like  those  of  the  preceding  ani-  .  xx>  _ 
mals — He  gave  them  an  analogous  system  of  func- 
tions and  limbs,  of  nerves  and  muscles  ; — but  tho 
He  assimilated  them  very  much  to  quadrupeds  in 
their  interior  structure,  He  has  distinguished  them 
with  an  external  beauty  of  form,  of  countenance,  of 
position,  and  of  size,  to  which  no  animated  creature 
on  earth  has  any  parallel,  or  to  which  it  makes  any 
near  approach.  The  Ape  has  the  greatest  similarity 
in  stature  and  figure,  but  is  deformity  itself  in  com- 
parison with  the  elegance,  the  harmony,  the  propor- 
tions, the  movement,  and  the  gestures  of  our  superior 
being.  Nothing  animal,  resembles  the  varied  ex- 
pression of  the  human  eye  ;  nothing  approaches  the 
charm  of  the  human  smile.  None  have  the  colored 
beauty,  the  delicacy  and  the  softness  of  the  human 
skin.  None  possess  man's  lofty  elevation  of  head 
and  upward  look,  and  the  soul-expressing  features 
of  his  attractive  countenance;  interesting  and  intel- 
lectual in  both  sexes,  but  peculiarly  lovely  in  all 
well-nurtured  children,  and  in  many  a  female  form. 
No  mind  has  conceived,  and  no  art  produced,  any 
beauty  of  material  figure  surpassing  that  which 
Nature  has  exhibited  in  some  or  other  of  her  human 
progeny.  Has  this,  indeed,  in  its  most  realized  per- 
fection, been  ever  equalled  by  the  finest  creations  of 
the  Painter,  the  Sculptor,  or  the  Poet  ? 

The  general  circumstances  which  have  been  ob- 
served and  stated,  of  our  Intellectual  nature,  and 
which  have  occurred  to  yourself  in  considering  it  in 
your  own  individuality,  must  have  satisfied  your  judg- 
ment that  the  human  Soul  is  as  clearly  distinguished 
from  all  animal  mind,  notwithstanding  the  partial 
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LETTER  resemblances  that  exist,  as  the  Bee  is  from  the  Sponge, 
> — ,— *  or  the  Elephant  from  the  Oyster.  Independent  of  all 
metaphysical  discrimination,  the  literature,  the  his- 
tory, the  arts,  the  mechanisms,  and  the  manufactures 
of  Mankind, — all  that  ennobles,  enriches,  and  delights 
a  cultivated  nation,  show  at  once,  with  an  irresistible 
certainty,  the  immense  superiority  of  the  human  Soul. 
It  has  discovered  and  acquired  the  Sciences,  com- 
posed the  works,  displayed  the  feelings,  performed 
the  actions,  and  created  the  buildings,  the  ships,  the 
paintings,  the  statues,  the  music,  and  all  the  other 
wonders  of  civilized  society.  These  are  sufficient 
facts  to  separate  the  human  spirit  from  the  animal 
mind.  That  never  improves ;  that,  in  no  age  or 
country,  has  effected  any  progression ;  tho  it  sees, 
hears,  and  feels  as  we  do,  and  thinks  and  reasons, 
wills  and  judges  on  its  perceptions,  so  far  as  its  ap* 
petites  are  concerned,  much  as  we  do  on  ours.  But 
there  is  its  limit.  Beyond  that  small,  tho  useful 
circle,  it  never  advances.  In  our  appetites,  and  in 
the  mental  agency  which  they  stimulate  and  acquire, 
we  have  a  kinship  and  a  similitude,  but  no  further. 
When  our  moral  principles  begin,  when  our  im- 
proveabilities  develop, — when  we  rise  beyond  our 
animal  wants  and  desires, — when  we  study  nature, — 
when  we  cultivate  literature, — when  we  seek  after 
knowlege,  —  when  the  reason  and  the  sympathies 
ascend  to  their  Creator, — we  distinguish  our  spirit 
from  the  animal  mind  for  ever.  To  none  of  these 
things  can  that  attain.  It  is  incapable  either  of  receiv- 
ing or  of  comprehending  them ;  and  these  ennobling 
powers  and  their  phenomena  express  and  illustrate 
the  amazing  difference  which  part  us  from  our  fellow 
brutes,  more  impressively  than  any  verbal  definitions 
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or  descriptive  particularity.  Their  faculties,  instincts,    LETTER 
and  powers  are  admirable  for  their  class  of  being,   « — LJJ — > 
and  enlarge  our  notions  of  the  benevolence  as  well 
as    of  the  all-mightiness  of  our  common   Maker; 
but  they  bear  no  comparison  with  the  transcending 
capacity,  qualities,  and  achievements  of  their  human 
Masters. 

The  Soul  of  Man,  indeed,  exhibits  a  greatness,  a 
strength,  a  penetration,  an  expansibility,  and  a  crea- 
tive power,  which  urge  us  to  inquire  if  any  Order  of 
being,  except  the  Divine  Source  of  all  that  exists,  is 
superior  to  what  the  human  spirit  now  is  in  its 
essential  nature,  and  will  become  in  its  most  perfect 
state.  It  is  not  easy  to  suppose  that  any  can  be 
superior  to  that  species  of  Being,  which  the  Deity 
deliberately  and  purposely  made  to  be  the  Image 
and  likeness  of  Himself,  and  whose  vital  spirit  was 
His  own  breath.  What  created  nature  can  transcend 
such  a  formation  and  origin  ? 

Seraphic  Beings  may  differ  in  qualities  and  know- 
lege.  They  must  do  so,  if  their  form  and  sphere  be 
dissimilar  to  our  own.  Our  knowlege  is  derived  from 
our  senses  and  external  world,  as  theirs  we  may 
assume  to  occur  to  them  from  their  faculties  and  their 
locality.  All  Knowlege  gives  power  in  its  possessor, 
according  to  its  nature;  the  power  that  follows  from 
possessing  it,  and  from  acting  with  it,  and  upon  its 
suggestions,  and  by  its  guidance.  This  power  it 
produces  in  the  persons  that  attain  it,  beyond  what 
others  have  who  are  deficient  in  it.  A  man  who  has 
acquired  the  knowlege  of  ship-building,  of  metal- 
lurgy, or  of  watch -making,  has  a  power  which  I  have 
not.  He  can  by  that  do  what  I  am  unable  to  perform 
-he  can  make  a  ship,  iron  metal,  and  instruments, 
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LETTER    or  a  watch ;  as  another  who  has  acquired  weaving 

i        ,  knowlege,  can  fabricate  cloth  or  cotton  dresses  ;  and 

other  artists  a  portrait,  a  bust,  or  musical  concerto, 
and  a  thousand  other  conveniencies  of  domestic  and 
social  life. 

We  have  no  personal  knowlege  that  there  are  any 
Beings  in  existence  besides  ourselves :  but  this  is  no 
reason  for  our  denying  or  disbelieving  that  there  are 
any.  We  have  no  personal  knowlege  of  the  marine 
animals  that  are  now  living  at  the  bottom  of  the  ocean, 
but  we  may  be  certain  that  myriads  or  millions  of 
animated  forms  are  there.  We  know  nothing  of  the 
tribes  that  are  occupying  the  centre  of  Africa — the 
undiscovered  islands  and  the  unvisited  regions  of  our 
Earth, — but  we  can  rationally  and  positively  infer 
that  these  places  contain  human  beings,  as  well  as 
many  birds,  quadrupeds,  and  insects.  We  know  that 
the  localities  for  their  habitation  are  subsisting,  and 
we  add  the  deduction  of  their  existence  from  the 
analogies  of  our  experience  of  the  rest  of  our  globe, 
with  which  we  are  more  acquainted.  We  make  the 
same  kind  of  conclusion  from  the  radiant  orbs  we  see 
above  us.  The  Planets,  which  move  like  ourselves 
round  the  Sun,  and  the  stationary  Stars,  which  seem 
like  suns  themselves,  are  sensible  proofs  that  material 
Worlds  exist,  on  which  sentient  or  intelligent  Beings 
may  live,  as  we  do  here ;  and  it  is  more  reasonable 
to  suppose  that  they  are  occupied  by  such,  than  that 
they  are  mere  brute  substances,  vacant  of  all  life  and 
feeling.  No  educated  mind  therefore  can  doubt,  that 
the  Universe  is  replenished  with  as  many  spheres  of 
animated  beings,  as  there  are  radiant  or  reflecting  orbs 
fitted  for  their  abodes.  But  it  does  not  at  all  follow, 
from  the  certainty  of  their  existence,  that  they  are, 
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in  spirit  and  intellect,  and  therefore  in  the  power    LETTER 

which  results  from  mental  capacity,  of  a  superior  « /J — » 

order  to  ourselves. 

But  the  Inhabitants  of  the  Planetary  and  Starry 
Worlds,  and  of  all  ethereal  regions,  amid  or  beyond 
them,  must  differ  from  us  in  knowlege,  and  in  that 
possess  the  superiority  which  any  knowlege  gives  to 
those  who  are  without  it.  If  their  worlds  of  residence 
were  exactly  like  our  Earth,  they  could  have  no  other 
materials  of  knowlege  than  those  which  we  are  enjoy- 
ing, and  would  thereby  only  be  on  an  equality  with  us  ; 
but  if  the  composition,  the  structure,  the  laws,  quali- 
ties, agencies  and  relations  of  theirplaces  of  residence, 
differ  from  ours,  the  knowlege  of  each  order  of  being 
must  be  proportionally  dissimilar.  Yet  dissimilitude 
is  not  in  itself  essential  to  superiority.  Each  world 
would  be  superior  to  the  other  in  its  own  peculiar 
knowlege,  which  differed  from  that  of  the  other,  and 
of  which  the  latter  was  deficient ;  but  neither  might 
be  unequal  in  the  ability  to  attain  it,  in  the  same 
state  and  circumstances.  Thus,  we  possess  the  ad- 
vantage of  knowing  the  laws,  and  phenomena,  and 
qualities  of  our  terrestrial  habitation,  and  its  living 
creatures,  which  Angels  who  do  not  live  among  us, 
but  reside  under  a  different  economy  of  persons  and 
things,  have  not  attained  ;  and  they  would  transcend 
us  in  the  knowlege  and  use  of  all  that  was  peculiar 
to  themselves.  They  could  not  form  our  manufac- 
tures, until  they  acquired  our  sensations,  and  learnt, 
like  us,  to  do  so.  Nor  could  we  imitate  them,  without 
education,  perceptions,  and  exertions,  correspond- 
ently  appropriate. 

But  Knowlege  is  only  the  furniture,  the  materials, 
and  the  instruments  of  the  Mind — and  not  the  Mind 
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LETTER  or  Spirit  itself.  This  may  be  alike  in  all  classes  of 
* — J— ;  intelligent  being ;  and  their  dissimilarities  of  power 
and  qualities  may  result  from  their  material  frame 
and  appropriated  world.  As  the  Planets  are  material 
structures,  and  the  Stars  seem  also  to  be  extended 
substance,  it  would  be  most  congruous  with  all  that 
we  know,  to  suppose  that  the  Beings  which  inhabit 
them  have  also  material  forms  of  some  sort  or  other. 
It  is  not  easy,  from  our  own  experience,  to  conceive 
how  any  created  spirit  can  act  on  external  matter 
without  a  material  organization.  The  necessity  of 
this  addition  to  our  Soul,  in  order  to  give  it  power 
over  outward  things,  induces  us  to  suppose  that  the 
same  medium  of  effective  agency  is  requisite  to  all 
other  created  natures,  that  have  to  live  in  substantial 
abodes,  and  with  creatures  and  things  of  a  similar 
solidity.  Hence  it  is,  perhaps,  that  our  own  Spirit, 
to  enjoy  its  destined  renovation,  and  celestial  beati- 
fication, is  appointed  to  have  another  corporeal  or- 
ganization, altho  of  a  far  more  spiritual  and  excelling 
kind  to  its  present  bodily  system. 

But  all  science,  all  phenomena,  all  knowlege,  and 
all  powers,  can  originate  to  every  orb  and  order  of 
beings  from  one  source  only — the  Divine  Fountain 
of  all.  Every  world  of  existence  must  have  been 
His  conception  and  production;  and  every  form  and 
spirit  which  are  within  it.  His  mind  has  constructed 
each  ;  the  same  mind  ;  the  same  potentiality  ;  with 
the  same  moral  and  intellectual  nature  and  perfec- 
tions. But  as  every  being  can  only  act  like  itself, 
and  be  itself  in  all  things — so  pre-eminently  the  First 
and  Greatest  of  all ;  and  it  is  therefore  to  be  inferred, 
that  all  its  creations  will  display  their  Maker  with  an 
harmonious  similarity,  He  must  appear  alike  in  all. 
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His  essential  character  and  predominant  qualities  LETTER 
will  mark  and  pervade  every  sphere  He  may  form,  on 
the  principle,  that  He  cannot  but  be,  at  all  times  and 
in  all  things,  Himself.  All  the  worlds  of  His  immense 
Universe  will  therefore  alike  exhibit  their  Creator 
to  their  intellectual  populations.  He  may  arrange 
the  particles  of  matter  into  new  configurations,  and 
within  these  modify  His  ethereal  agencies  by  millions 
of  millions  of  diversified  forms.  He  has  done  so  with 
the  material  elements  of  our  Earth.  Both  the  Animal 
and  Vegetable  kingdoms  display,  as  we  have  seen, 
this  multifarious  variety.  But  still  one  principle  of 
formation,  one  system  of  Creating  Mind — one  Maker, 
one  Will,  one  kind  and  character  of  intelligence,  ap- 
pears in  all.  Everything  is  exuberantly  diversified, 
but  nothing  inconsistent  or  contradictory.  There  is 
linked  and  adjusted  counteraction;  but  no  incon- 
gruity, hostility,  or  absurdity.  We  may  apply  these 
remarks  to  every  Orb  of  being  we  survey.  The  same 
GOD  ;  the  same  accordant  system  of  Creation ;  the 
same  forming  mind ;  the  same  character  of  thought 
and  will ;  the  same  principles  of  agency  and  intention ; 
the  same  moral  and  intellectual  attributes  or  per- 
fections ;  the  same  science  and  sympathies — may  be 
expected  to  appear  in  all,  and  to  cause  in  all  their 
several  inhabitants  a  similitude  of  impressions,  feel- 
ings, and  conduct. 

From  this  view,  may  we  not  suppose  that  in 
nature,  virtues,  reason,  and  mental  sensibilities,  and 
in  the  great  outlines  and  constituting  principles  of 
knowlege  and  thought,  the  Angelic  classes,  and  all 
intelligent  beings,  and  therefore  the  human  race,  may 
have  the  greatest  resemblance  to  each  other? — and 
that  their  difference  will  arise  chiefly,  from  the  dif- 
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LETTER  ferent  use  which  they  make  of  their  essential  qualities 
c_J^l_^  and  attainments ;  and  from  the  varying  and  appro- 
priated material  knowlege,  which  the  peculiar  exter- 
nal world  of  each  may  occasion,  and  enable  them 
respectively  to  acquire?  As  far  as  Sacred  History  has 
disclosed  any  circumstances  of  this  sort  to  us,  the 
parallel  has  some  foundation.  There  could  be  a 
Satan  among  Angels,  as  well  as  an  Adam  among  men. 
Both  orders  of  being  are  therefore  fallible  ;  both  fur- 
nish instances  of  transgression.  Thus  the  suggestion, 
that  the  human  Spirit  may,  in  its  essential  nature,  in 
its  improvable  capacities,  and  in  its  powers  and  pos- 
sibilities of  progression,  be  inferior  to  no  order  of 
being  which  the  General  Creator  has  been  pleased  to 
form,  seems  not  to  be  an  irrational  or  an  unwarranted 
conclusion. 

One  marking  principle  which  accompanies  the  hu- 
man Soul,  seems  to  be,  that  it  shall  progressively  fur- 
nish itself  with  knowlege,  and  form  its  moral  charac- 
ter and  qualities.  It  is  placed  in  a  world  full  of  the 
materials  of  knowlege,  which  it  is  to  acquire  from  its 
sensations,  and  by  its  after  operations  on  its  percep- 
tions ;  and  abounding  also  with  many  living  beings, 
and  numerous  agencies,  which  force  the  soul  into 
action  in  various  respects  during  all  its  wakeful 
hours.  Amid  the  impressions  and  excitations  from 
all  these  external  things,  our  intellectual  being  has 
to  form  itself  into  an  individual  personality,  of  some 
sort  or  other,  during  the  course  of  its  mortal  life,  as 
its  nervous  organization  enlarges — as  its  ideas  in- 
crease— as  its  feelings  multiply— and  as  the  stimula- 
tions and  incidents  of  its  daily  life  successively  ope- 
rate upon  it.  We  strive,  by  artificial  tuition,  to  give 
its  thoughts  and  habits,  during  its  younger  period, 


FROM  THE  CREATION  TO  THE  DELUGE.  551 

the  tendencies  we  prefer.  Instruction  is  a  great  LETTER 
assistant :  our  own  conduct  a  greater.  Youth  com-  v  '  •/ 
prehend  and  imitate  what  they  see,  much  more  than 
they  understand  or  apply  what  they  hear.  But  under 
both  circumstances,  and  in  every  instance,  it  is  self- 
formation  which  forms  the  matured  Spirit.  The  Soul 
is  an  individual  mind,  distinct  from  every  other,  and 
always  feels  and  acts  as  such.  It  is  a  separate  self, 
which  comes  continually  into  vicinity,  and  into  reci- 
procating sensations  with  other  selfs,  as  peculiar,  as 
distinct,  and  as  independent.  Each  acquires  its  own 
sensations ;  makes  its  own  perceptions  and  associa- 
tions ;  feels  alone  its  own  feelings ;  makes  for  itself 
its  own  reasonings ;  has  and  uses  its  own  will,  and 
forms  its  own  judgment  and  habits.  By  this  separate 
and  distinct  self-agency  on  all  its  intellectual  acqui- 
sitions and  sensibilities,  and  amid  all  the  circum- 
stances which  occur  to  it,  every  soul,  as  its  body 
grows  and  as  its  earthly  life  continues,  forms  itself 
into  a  personality  which  is  peculiar  to  itself;  which 
cannot  but  have  many  similarities  to  that  in  others, 
from  possessing  a  like  frame,  and  living  in  the  same 
society,  but  which  always  attains  and  exhibits  some 
qualities,  feelings,  opinions,  and  habits  particular  to 
itself,  and  keeping  it,  while  it  lives,  a  specific  and 
individual  diversity.  Each  of  us  becomes  a  being 
generally  resembling  our  habitual  associates,  but  yet 
distinguished  from  them  all  by  a  special  personality 
of  mind,  inclination,  character,  and  conduct,  with 
which  no  other  is  exactly  identified.  This  difference 
arises  from  the  principle,  that  each  human  spirit  is 
always  forming  itself  thro  life  in  its  own  way,  and  by 
its  own  process,  whatever  it  may  be  taught  and  what- 
ever sensations  it  may  receive.  It  is  in  no  case  only  or 
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LETTER  servilely  what  its  sensations  make  it;  nor  what  any 
force, persuasion,  or  education  maybe  directed  to  form 
it  to  be.  Each  of  these,  by  putting  it  under  agencies 
and  necessities  that  impress  strongly  its  attention, 
and  limit  its  free  agency  and  habits,  cause  very  con- 
siderable effect  upon  it.  But  amid  every  impulse, 
violence,  temptation,  motive  and  necessity,  to  which 
it  can  be  subjected,  or  which  may  be  brought  to  act 
compulsorily  upon  it,  it  will  still  always  be  a  peculiar 
self, — a  distinct  personality, — an  individual  being,— 
feeling  and  thinking  and  wishing  as  it  may  like  and 
chuse,  tho  the  superior  power  of  other  persons  or 
things  may  fetter  its  actions.  The  interior  faculty 
continues  to  form  itself  and  its  mental  operations, 
in  its  own  way  and  by  its  own  free  choice,  and  can- 
not but  do  so,  from  the  essential  freedom  and  inde- 
pendence, on  all  but  its  Creator,  of  its  own  original 
and  essential  nature. 

With  this  principle  of  Self -formation,  the  Soul 
seems  also  to  possess  an  original  and  indestructible 
property  of  Self-will.  This  seems  to  be  a  natural  qua- 
lity of  all  intelligence.  It  cannot  but  will,  as  it  cannot 
but  perceive,  think,  and  feel ;  and  it  cannot  but  will 
like  itself,  because  every  being  can  only  act  like  itself, 
and  not  like  another.  It  must  be  that  being,  before 
it  could  do  so.  The  soul  must  therefore  will  for  itself, 
as  it  thinks  for  itself.  This  is  self-will,  as  the  other 
action  is  self-thought.  No  man  thinks  in  all  respects 
like  another, — and  no  man  wills  in  all  things  like 
another.  Each  thinks  for  himself,  and  wills  for  him- 
self, as  he  sees  and  hears  for  himself;  and,  as  we 
have  observed,  also  forms  himself.  Self-will,  or  the 
willing  according  to  his  own  nature — to  his  indi- 
vidual personality— to  his  separate  and  interior  self, 
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is  therefore  the  inseparable  property  of  every  one.  LETTER 
None  can  divest  themselves  of  their  will,  more  than 
of  their  thought.  They  must  will  while  they  exist, 
as  they  must  so  long  breathe  and  live.  This  self-will 
always  wills  according  to  its  own  nature,  upon  its 
own  sensations  and  inclinations,  and  as  it  chuses. 
Self  must  not  be  itself  before  it  could  do  otherwise. 
This  self-will  is  that  which,  under  another  denomina- 
tion, we  call  Free  will.  It  is  always  free  to  will,  and 
always  wills  according  to  its  own  choice.  In  this 
respect  it  has  no  master,  and  no  overruling  necessity ; 
and  can  have  none,  because  it  is  an  essential  pro- 
perty of  intelligence  to  will,  of  which  only  annihila- 
tion can  deprive  it.  The  compulsion  which  we  feel, 
comes  not  upon  our  will,  but  upon  our  acting  on  our 
volitions.  We  have  a  natural  and  unavoidable  free- 
dom of  will,  but  we  have  not  as  free  a  power  of  acting 
upon  our  will.  All  external  things  act  more  or  less 
on  our  free  agency,  but  not  on  our  free  will.  The 
prisoner,  blinded,  beaten,  and  chained  in  a  dungeon, 
can  yet  will  as  he  pleases,  and  has  repeatedly  shown 
that  he  does  so.  Even  under  the  severest  tortures, 
inflicted  on  purpose  to  compel  him  to  will  as  his 
tormentors  require,  the  human  spirit  has  on  nume- 
rous occasions  proved,  that  it  is  not  only  still  exert- 
ing its  free  will  in  opposition  to  the  agencies  which 
make  it  suffer  for  doing  so,  but  that  it  can  even  avow 
that  it  will  continue  to  exercise  its  liberty.  Even 
where  it  seems  to  yield  to  violence,  it  is  rather 
an  extorted  verbal  submission  than  an  actual  sur- 
render of  its  freedom.  It  only  forms  a  new  self- 
will  in  the  apparent  acquiescence.  It  wills  to  comply 
with  the  injunctions  of  the  cruel  power,  in  its  words 
and  conduct ;  but  I  cannot  doubt  that  it  also,  in  its 
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LETTER  secret  movements,  wills  to  hate  the  persecutor  and 
* — **-!— '  his  requisition,  and  the  conformity  to  which,  in  this 
violence,  it  assents.  Its  hostile  will  remains  as  it  was, 
and  keeps  its  freedom  as  strongly  as  ever;  tho  it 
wills,  for  the  sake  of  ending  the  inflicted  pain,  to 
submit  to  speak  and  act  as  the  oppressor  has  en- 
joined. It  seems  to  me  that  it  cannot  but  do  so.  The 
will  cannot  destroy  its  own  essential  freedom  by  any 
act  of  its  volition,  as  the  mind  cannot  divest  itself  of 
its  power  to  think.  It  may,  by  new  resolutions  of 
its  will,  alter  its  expressions  of  it,  and  its  acting  upon 
it.  But  that,  under  the  pressure  of  disagreeable  neces- 
sities, the  human  action  and  the  will  are  continually 
at  variance,  tho  no  external  sign  of  the  difference  is 
suffered  to  appear,  we  may  perceive  every  day  in 
society,  and  not  unfrequently  feel  in  our  own  per- 
sonal experience.  The  will  never  seems  to  change  but 
by  its  own  choice,  and  then  it  makes  the  alteration 
only  because  it  wills  to  do  so.  It  exerts  its  freedom 
in  adopting  the  mutation,  because  it  does  not  alter 
until  it  pleases  to  change.  For  these  reasons,  I  infer 
that  this  self-will,  or  Free-will,  always  willing  as  it 
chuses,  tho  not  often  able  to  act  as  it  wishes,  is  an 
essential  property  of  the  human  Soul,  of  which  it 
cannot  divest  itself,  nor  be  divested. 
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LETTER    XXI. 

ON  THE  PECULIARITIES  OF  THE  HUMAN  BODY,  WHICH 
CONTRIBUTE  TO  THE  SUPERIORITY  OF  MAN— HIS  ERECT 
HEAD  AND  FORM— HIS  PECULIAR  LEGS  AND  FEET— HIS 
POWERFUL  ARM  AND  HAND— HIS  DELICATE  AND  SENSI- 
TIVE SKIN THE  FEMALE  CREATION. 

THE  Bones,  muscles,  blood,  arteries,  veins,  nerves,    LETTER 

W  T 

and  brain  of  the  human  frame — its  breathing,  di-  '  ^ 

gestive,  nutritive  and  circulating  systems—  its  senso- 
rial  organs,  and  its  moveable  legs — its  desire  and 
need  of  food — and  its  sensual  appetites  and  passions 
— are  all  similar  or  nearly  so  to  those  of  most  quadru- 
peds ;  and  are  shared  by  us  in  common,  more  or  less, 
with  all  animated  nature.  In  these  we  are  like  other 
animals,  and  they  are  like  us — In  these  resemblances 
we  are  so  nearly  related,  that  if  we  were  to  be  judged 
by  a  superficial  view  of  our  bodily  structure  alone, 
the  Brute  and  the  Man  would  be  thought  to  differ 
more  in  figure  than  in  nature,  and  might  seem  to  be 
in  more  fraternal  kinship  than  is  usually  admitted. 

And  yet  if  more  closely  compared,  the  human 
Body  is  found  to  have  some  peculiarities,  which,  even 
exclusive  of  its  unequalled  Soul,  attach  to  Man  a 
decided  and  permanent  distinction  and  superiority, 
which  no  order  of  animals  can  rival,  imitate  or  ac- 
quire. Of  these  it  will  be  sufficient  to  particularize 
four  differences,  which  are  quite  enough  to  confer 
on  our  species  the  power  of  subduing,  transcending, 
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LETTER    and   governing   every   other   class  and  kingdom  of 
\  X*L  ^  terrestrial  nature. 

The  first  is  the  Os  Sublime— the  erect  structure, 
which  both  Ovid  and  Cicero  remarked  and  pane- 
gyrized.1 All  other  Animals  are  so  framed  in  their 
bodily  construction  as  not  to  possess  this  beauty  and 
this  advantage.  They  are  made  to  be  always  prone, 
with  the  exception  of  the  Simia  tribe,  and  a  few 
others ;  and  some  of  these  cannot  raise  themselves 
on  their  hind  feet  without  pain,  awkwardness,  and 
inefficiency  for  any  continuance.  And  tho  the  Ape 
and  Baboon  class  have  more  power  of  supporting  an 
erect  posture,  yet  they  cannot  do  it  with  the  facility, 
activity,  strength,  energy  and  natural  ability  of  Man, 
and  do  not  appear  to  derive  any  benefit  from  it  over 
their  fellow  brutes.  But  in  the  human  race,  this 
erect  stature  is  the  foundation  of  their  dominion  and 
superiority  over  all  the  rest  of  the  Animal  World. 

The  second  peculiarity  is  the  bony,  muscular  and 
ligamentary  structure  of  the  human  legs  and  feet  ; 
which  give  to  our  body  in  its  erect  posture,  a  solidity 
of  support,  united  with  an  agility,  facility  and  variety 
of  movement  that  no  other  animal  possesses,  in  equal 
applicability  or  effective  power.  By  his  legs  and  feet, 
Man  is  fitted  for  every  kind  of  motion,  except  that 
of  flying ;  and  tho  some  Quadrupeds  excel  him  in 
temporary  speed,  none  can  vie  with  him  in  his  uni- 
versality and  diversity  of  locomotion,  nor  in  his 


1  Pronaque  cum  spectant  animalia  caetera  terrain, 
Os  homini  sublime  dedit ;  coelumque  tueri 
Jussit ;  et  erectos  ad  sidera  tollere  vultus/ 

Met.  L.  1.  v.  84. 

Cicero's  eloquent  allusion  to  this  distinction  in  Man,  occurs  in  his 
moral  '  Officia,'  addressed  to  his  son  Marcus. 
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power  of  continuing  it.     A  Man  cannot  outrun  a    LETTER 
Horse  for  a  limited  distance,  but  in  a  protracted 
journey  will  frequently  walk  him  down.2 

The  third,  and  chief  distinguishing  superiority 
which  I  shall  notice,  is  the  human  arm,  with  its  hand 
and  fingers.  This  is  indeed  the  sceptre  of  his  power—- 
his instrument  of  domination — his  all- conquering 
and  all-transcending  mechanism.  It  has  all  the 
potentiality  of  an  enchanter's  rod,  and  has  achieved 
those  wonders  of  human  art,  strength  and  ingenuity, 
which  the  magicians  of  our  imagination  might  toil 
in  vain  to  surpass.  We  have  not  the  Eagle's  talons 
or  the  Lion's  claws  at  the  end  of  our  fingers ;  but 
we  can  arm  them  with  swords,  guns,  and  bayonets, 
far  more  terrible.  All  that  we  admire  and  dread,  and 
use  in  mechanism  and  manufacture — in  art,  war, 
luxury,  labour,  and  comfort — is  the  produce  of  the 
human  hand.  Anatomy  will  explain  to  you  the  mi- 
nute and  scientific  formation  and  arrangement  of  our 
bones,  and  their  articulations  in  this  limb ;  and  of 
the  muscles  and  ligaments  which  move  them,  in  such 
instantaneous  obedience  to  our  thought  and  will. 

2  Birds,  and  Monkeys  and  some  other  Quadrupeds,  make  consi- 
derable use  of  their  toes  ;  but  not  more  than  mankind  might  equal, 
if  they  chose  to  put  these  flexible  and  obedient  members  of  their 
feet  into  daily  use.  This  appears  not  only  in  those  maimed  persons 
who  have  learnt  to  write  and  sew  with  their  toes,  but  also  in  the 
general  practice  of  the  Hindoo  nation  at  the  present  day.  Mr.  Ward, 
who  narrates  what  he  saw  among  them,  says  that  the  toes  '  in  India 
are  second-hand  fingers.  They  are  called  the  feet-fingers  in  Ben- 
galee. In  his  own  house,  a  Hindoo  makes  use  of  them  to  fasten 
the  clog  to  his  feet  by  means  of  a  button,  which  slips  between  the 
two  middle  toes.  The  tailor  twists  his  thread  with  them  ;  the  cook 
holds  his  knife  with  his  toes,  while  he  cuts  fish  and  vegetables  ;  the 
joiner  and  weaver  could  not  do  without  them.  Almost  every  native 
has  twenty  different  uses  for  his  toes.'  Ward's  View  of  Hindoos, 
v.  1.  p.  187. 
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LETTER  The  distribution  and  diffusion  of  their  appropriated 
« — ^L~>  nerves,  are  also  not  less  remarkable  and  curious ;  by 
which  we  not  only  have  the  readiest  exertion  of  a 
powerful  force  and  activity,  but  also  of  a  delicate 
sensitivity,  to  which,  even  the  Ape's  most  resembling 
fore  hand  or  paw  has  no  pretension  or  similarity. 

These  three  advantages  give  all  the  bodily  effi- 
ciency which  Man's  transcending  soul  requires. 
Without  that  informing  spirit,  little  comparative 
benefit  would  be  attained  from  them  ;  as  that,  with- 
out these,  would  be  also  ineffective  ;  but  both  united 
in  the  combination  which  occurs  in  the  human  race, 
Man  is  the  irresistible  sovereign  of  the  Globe  he  in- 
habits ;  and  in  all  ages  of  his  existence  has  attained, 
asserted,  and  preserved  his  predominance — as  he  was 
framed  and  intended  and  empowered  to  do  by  the 
General  Creator. 

The  fourth  great  dissimilarity  which  may  be  re- 
marked, and  which  is  more  immediately  connected 
with  our  intellect,  our  sympathies,  and  our  sensi- 
bilities, is  the  beautiful  and  delicate  skin  of  the  human 
body.  Hasty  and  splenetic  men  have  inveighed 
against  Providence,  for  sending  us  into  the  world  so 
naked  of  all  covering — so  destitute  of  natural  cloth- 
ing— so  exposed  to  all  injuries  and  sufferings  of 
temperature  and  wet — while  other  animals  have  fea- 
thered, woolly,  hairy,  horny,  shelly,  or  leathery  out- 
sides.  Grumbling  imbecility !  Would  any  such 
querulous  declaimers  exchange  their  admirable  skin, 
for  the  hide  of  a  beast,  the  scales  of  a  Crocodile,  or  the 
feathers  of  a  Turkey  ?  Could  any  mind  that  sees,  feels, 
or  reasons,  desire  to  have  the  physiognomy  of  a  Horse, 
an  Eagle,  a  Lion,  or  an  Elephant,  instead  of  the 
human  face  divine — instead  of  its  lovely  complexion, 
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its  eloquent  features,  its  attractive  delicacy,  and  its  LETTER 
impressive  dignity  ?  But,  independent  of  all  beauty, 
and  of  all  that  delights  the  eye,  the  taste,  and  the 
touch,  in  the  human  skin,  who  would  relinquish  the 
mental  advantages  which  we  derive  from  its  exquisite 
nervous  sensitivity?  We  could  not  have  a  large  por- 
tion of  our  sensations  and  ideas  without  it.  It  is  the 
peculiar  sensibility  of  the  ends  and  inside  of  our 
fingers,  and  of  our  palm,  which  provides  us  with  an 
important  part  of  our  most  useful  knowlege.  The 
connexion  is  unceasing  between  our  mind  and  its 
delicate  skin.  A  fine  nervous  expansion,  proceeding 
from  the  brain,  is  purposely  spread  over  the  outside  of 
our  bodies,  immediately  under  the  last  cuticle.  That 
our  intellect  may  have  the  benefit  of  this  universal 
sensitivity,  it  is  materially  associated  with  our  moral 
feelings  and  with  our  best  sympathies.  No  small 
portion  of  the  tenderness  of  our  nature,  and  of  our 
compassionate  benevolencies,  are  related  to  it.  With 
the  hide  of  a  Rhinoceros,  or  the  wool  of  a  Sheep,  or 
the  shaggy  coat  of  a  Bear,  we  should  not  possess  the 
feelings  of  a  human  heart,  nor  the  intellectual  sensi- 
bility of  a  cultivated  mind.  A  comparative  stupidity, 
hardness  of  nature,  insensibility,  roughness,  cruelty, 
or  savage  humour,  would  characterize  us  in  such  a 
transformation,  as  corresponding  qualities  accompany 
other  creatures,  according  as  their  outside  habiliment 
differs  from  our  beautiful  exterior.3 


3  Since  the  Second  edition  of  this  Work,  I  have  read  Mr.  Flint's 
Observations  on  the  AMERICAN  INDIANS  ;  whom,  he  says,  he  had 
inspected  in  their  North,  Middle  and  Southern  tribes,  for  ten  years. 
They  present  a  strong  illustration  of  the  ideas  expressed  in  the  text, 
of  the  moral  eiFect  of  the  delicacy  of  the  human  skin. 

'  They  have  not  the  same  acute  and  tender  sensibilities  with  the 
other  races  of  men.  They  seem  callous  to  every  passion,  but  rage. 

—In 
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LETTER  But  one  of  the  most  beautiful,  most  interesting, 
and  most  benevolent  ideas  of  the  Divine  Mind,  in  his 
Creation  of  the  terrestrial  economy,  was  the  concep- 
tion and  formation  of  the  Female  Sex.  No  other  pro- 
duction has  contributed  so  much  to  the  improvement 
and  to  the  happiness  of  human  nature.  It  was  the 
divinest  of  our  Great  Author's  works  on  our  earth  ; 
for  it  was  one  of  the  wisest  as  well  as  the  loveliest  of 
His  philanthropic  inventions.  When  He  declared,  as 
the  reason  of  this  particular  creation,  '  It  is  not  good 
that  the  man  should  be  alone,'4  He  pronounced  a 
truth,  which  every  age  and  clime  and  nation  have 
verified.  The  Poet's  dramatic  exclamation, 

<  We  had  been  brutes  without  you,' 

is  not  a  Parnassian  hyperbole — it  is  the  simple  and 
everlasting  truth  ;  not  perhaps  so  much  to  the  credit 
of  our  sex  as  our  self-love  would  desire ;  but  it  is  an 
applicable  comment  upon  our  Creator's  recorded 


— In  all  the  positions  in  which  I  have  seen  them,  they  do  not  seem 
susceptible  of  much  affection,  even  for  their  own  brethren.  They 
are  a  melancholy,  musing  race. — There  is  a  steady,  unalterable 
gloom  upon  their  countenances.  They  converse  very  little,  even 
among  themselves. 

1  Their  impassible  fortitude  and  endurance  of  suffering  are,  after 
all,  the  result  of  a  greater  degree  of  physical  insensibility.  It  has  been 
told  me,  and  I  believe  it,  that  in  amputation  and  other  surgical  ope- 
rations, their  nerves  do  not  shrink  ;  do  not  show  the  same  tendency 
to  spasm,  with  those  of  the  Whites.  When  the  Savage,  to  explain 
his  insensibility  to  cold,  called  upon  the  White  man  to  recollect  how 
little  his  own  face  was  affected  by  it,  in  consequence  of  its  constant 
exposure,  He  added,  '  MY  BODY  is  ALL  FACE.'  This  increasing 
insensibility,  transmitted  from  generation  to  generation,  finally 
becomes  inwrought  with  the  whole  web  of  animal  nature  ;  and  the 
body  of  the  Savage  seems  to  have  little  more  sensibility,  than  the 
hoof  of  horses.'  Flint's  Recollections  of  Ten  Years  in  the  Valley  of 
the  Mississippi,  p.  136-8.  4  Gen.  ii.  18. 
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observation.  If  Man  had  been  alone  upon  earth,  LETTER 
Geography  and  History  unite  to  assure  us,  that  his  • — .,_ ' 
populations,  if  such  could  then  in  any  other  mode 
have  originated,  would  have  been  little  else  than  the 
populations  of  fierce  and  savage,  violent  and  battling 
brutes.  In  this  state,  the  uncivilized  tribes  of  the  earth 
are  found  to  be,  even  with  the  society  of  Women, 
where  these  are  undervalued,  oppressed,  degraded, 
or  despised  ;  that  is,  where  they  are  deprived  of  that 
influence  which  they  were  created  to  diffuse  and  pos- 
sess— and,  by  its  magical  enchantment,  to  humanize 
and  meliorate.  Respect  and  love  of  their  wives  and 
females  may  be  deemed  the  great  civilizing  and  ad- 
vancing principle,  which  has,  with  some  others, — 
but  very  probably  more  efficaciously  than  any, — con- 
tributed to  the  unceasing  progression  of  the  Saxon, 
Gothic,  and  German  nations  wno  conquered  Europe 
from  the  Romans,  and  spread  over  it  the  populations 
and  kingdoms  which  now  adorn  it,  with  a  superiority 
to  their  ancient  predecessors  that  has  never  retro- 
graded. 

If  Mankind  had  been  perpetuated  without  their 
milder  Companions, — from  the  pebbles  thrown  by 
Deucalion  and  Pyrrha,  or  from  the  teeth  sown  by 
Cadmus  in  the  Earth, — a  stony  and  iron  race  would 
have  been  its  perpetual  inhabitants.  There  is  some- 
thing in  the  active  spirit  and  powers  and  strength 
of  the  manly  portion  of  our  common  species,  which 
loves  difficulties,  enterprise,  exertion,  competition, 
and  battle, — which  hastens  to  seize  its  wished  objects 
with  precipitation  and  violence — to  fight  instantly 
to  obtain  them — to  strike  down  all  resistance,  and  to 
overwhelm  all  opponents.  These  qualities  and  pro- 
pensities would  too  often  animate  self-love  and  selfish- 

o  o 
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LETTER   ness  into  continual  strife,  if  no  softer  and  kind  com- 

XXI 

v — »  panions  were  about  such  fierce  and  angry  beings, 

to  occupy  some  portion  of  their  thoughts  and  atten- 
tions— to  create  and  cherish  milder  and  sweeter 
feelings  — and  to  provide  for  them  the  more  soothing 
happiness  of  a  quiet  home  and  a  domestic  life,  where 
tenderness,  sympathy,  good  humor,  smiles  and  gentle- 
ness, can  diffuse  pleasures  more  grateful  than  those 
of  irritation  and  contest ;  and  awaken  the  sensibilities 
that  most  favor  intellectual  and  moral  cultivation, 
and  which  gradually  lead  us  to  its  attractive  and 
nobler  gratifications. 

It  is  not  my  wish  to  recommend  those  perverted 
passions  and  sentiments  which  disgrace  so  much  of 
our  poetry  and  literature — which  so  repeatedly  mis- 
lead the  young — and  which  hurry  so  many  into 
habits,  imprudencies,  or  engagements,  that  make 
their  mature  life  a  series  of  suffering  or  disgrace. 
All  our  amiabilities  and  virtues — all  that  is  right, 
noble,  and  good  within  us,  require,  at  all  times,  self- 
government,  deliberation,  and  judgment.  We  have 
not  a  laudable  inclination,  nor  an  innocent  propen- 
sity, which  does  not  need  as  much  self-regulation  as 
those  which  are  immoral  and  deteriorating.  The 
remark  of  Horace  is  a  permanent  truth,  and  univer- 
sally applicable,  that  all  actions  have  certain  lines 
and  boundaries ;  short  of  which,  or  beyond  which, 
they  will  be  erroneous. 

It  is  the  virtuous  Female  and  the  virtuous  attach- 
ment which  alone  produce  the  benefits  I  have  alluded 
to.5  It  is  a  misfortune  to  us  who  are  now  living, 


4  Solomon,  while  he    warns   us    against  the   dissolute  and  dis- 
honored, who  disgrace  their  sex,  does  full  justice,  and  with  an  ani- 
mated 
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that  society  has  fallen  into  such  expensive  habits  and  LETTER 
ill-arranged  complexities,  that  the  connubial  union 
often  cannot  be  formed  without  involving  pecuniary 
evils,  which  convert  its  happiness  into  disappoint- 
ment, privation,  and  anxiety.  This  ought,  if  possible, 
to  be  rectified ;  but  as  it  has  arisen  from  individual 
errors,  I  fear  it  cannot  be  rectified  but  by  individual 
wisdom.  Prudence  must  pause  till  it  can  adjust  the 
opposing  incompatibilities.  These,  however,"  are  con- 
siderations attached  to  our  present  condition  of  civi- 
lized society,  and  do  not  belong  to  its  primeval  state. 
The  general  argument  remains  the  same,  whatever 
be  the  injudicious  customs  of  any  modern  communi- 
ties, or  the  results  of  our  personal  misconduct — arid 
this  is,  that  the  Female  Sex  were  created  with  such  a 
frame  and  such  qualities  as  to  be  a  blessing  to  ours, 
and  to  all  their  human  race  — that  they  have  in  all 
ages  operated  to  make  the  male  species  better,  wiser, 
and  happier  in  proportion  as  their  gentler  nature  and 
dispositions  have  been  what  they  ought  and  were 
made  to  be,  and  have  had  any  influence — and  that 
they  may  fairly  claim  to  be  the  authors  of  more  than 
half  the  virtues,  amiabilities,  improvements,  and  com- 
forts, which  are  now  diffused  thro  human  society. 
Alone,  their  defects  would  have  nullified  many  of 
their  excellencies.  It  is  the  combination  of  the  qua- 
lities and  excellencies  of  the  two  Sexes,  on  which  the 
improvements  of  human  nature  depend ;  and  this 
appears  to  have  been  the  wise  and  kind  principle  of 


mated  pen,  to  its  nobler  portion,  who  now,  in  England  at  least,  form 
its  general  character.  It  begins  with  his  declaration  of  the  virtuous 
Woman,  that  *  Her  price  is  far  above  rubies ;'  and  ends  with  that 
interesting  intimation,  '  Her  children  arise  up,  and  call  her  blessed ; 
Her  husband  also;  he  praiseth  her/  Prov.  xxxi.  10-28. 
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LETTER   their  Creator,  in  His  system  of  the  formation  of  His 
XXI*      human  race.6 

6  Hesiod  has  left  us  his  estimate  of  the  Women  of  his  days,  in 
his  picture  of  the  formation  of  the  first — his  Pandora,  or  Grecian 
Eve  ;  half  admiration,  half  satire. 

'  By  the  advice  of  Jupiter,  Vulcan  made  her  out  of  the  earth, 
like  a  modest  virgin.  Minerva  zoned  and  adorned  her.  The  Divine 
Graces  and  dignified  Persuasion  placed  their  jewels  around  her 
body.  The  Seasons,  in  their  beautiful  tresses,  crowned  her  with 
vernal  flowers,  and  Pallas  adjusted  the  harmoliy  of  her  form  and 
features  ;  when,  by  the  counsel  of  Jove,  his  messenger  Mercury 
framed  within  her  falsehoods,  winning  phrases  and  deceitful  manners, 
and  gave  her  the  power  of  voice/  Hes.  Epy.  v.  70-!- 

The  Grecian  ladies  may  have  deserved  the  VevSta  and  cn-iicXoTrov 
7?0of ;  but  might  fairly  allege  that  they  had  these  from  their  male 
countrymen,  and  not  from  nature;  as  the  mendacity  of  the  Greek 
male  population  was  the  frequent  theme  of  their  Roman  contempo- 
raries. 
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LETTER    XXII. 

THE  FIRST  STATE  AND  RESIDENCE  OF  THE  HUMAN  BEINGS 
CREATED— THE  BEGINNING  OF  LANGUAGE— THE  FALL  OF 
MAN— CORRUPTION  AND  VICES  OF  THE  GENERAL  POPULA- 
TION—ITS UNIVERSAL  DESTRUCTION  BY  A  DELUGE. 

THE  Deity  having  formed  his  Human  Being,  and  sta-    LETTER 
tioned  him  in  a  pleasant  region  of  the  Earth,  watered 
by  a  river,  and  where  He  caused  the  riches  of  the 
Vegetable  Kingdom  to  grow ;  in  this  selected  loca- 
lity— the  Garden  of  Eden — a  Paradise  of  natural 
beauty  and   delight — He  introduced  to  Adam  the 
Eve  that  was  to  share  his  kindest  affections,  and  to 
form   his  chief  earthly  happiness.     He  began  the 
intellectual  education  of  His  rational  creature,  by 
causing  the  various  classes  of  the  Animal  Kingdom 
to  approach  him,  that  he  might  observe  their  quali- 
ties, and  from  these  attach  to  them  the  verbal  sounds 
or  names  by  which  he  would  afterwards  know  and 
distinguish  them.     This  incident  implies  that  Adam 
was  also  taught  to  put  his  provided  organs  of  speech 
into  their  appropriate  action,  and  to  modulate  his 
breath  into  varied    articulations    of  audible  voice. 
Language  thus  began  with  the  names  of  living  things. 
The  first  words  were  the  notations  of  existing  sub- 
stances— the  true  foundation  of  all  human  speech. 
From  the  sensations  and  names  of  actual  things,  the 
mind  proceeds  to  their  qualities  and  motions ;  and 
then  ascends  to  the  higher  operations  of  marking  its 
own  feelings  and  emotions ;    of  communicating  its 
ideas  and  affections  to  fellow  beings,  and  of  knowing 
and  understanding  them.    Thus  language  arises  and 
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expands.  It  began  in  Paradise,  from  natural  realities, 
and  has  been  enlarging  ever  since,  as  the  knowlege, 
thoughts,  sensibilities  and  reasoning  of  the  human 
race  have  multiplied  in  their  various  societies  and  in 
each  individual  soul. 

We  now  approach  the  great  mystery  of  our  Crea- 
tion, the  Fall  and  Sin  of  Man  :  his  loss  of  primeval 
happiness,  with  the  departure  of  primeval  rectitude  ; 
the  commencement  of  moral  evil,  and  of  personal, 
suffering  from  that  and  from  natural  agencies ;  the 
introduction  of  pain  ;  the  deterioration  of  human 
nature  ;  the  defection  of  man  from  his  Creator ;  the 
assertion  of  human  independence  ;  the  rejection  of 
all  other  control ;  the  reign  of  self-will ;  the  refusal 
of  self-government ;  the  preference  of  self-indulgence 
to  self-restraint ;  the  dislike  of  a  moral  superior, 
and  of  a  commanding  legislator ;  the  alienation  of 
the  human  heart  from  its  God,  and  the  persevering 
tendency  of  the  human  mind  to  obey  no  invisible 
Lord  ;  the  devotion  of  the  spirit  to  its  present  en- 
joyments, and  a  disregard  of  future  consequences ; 
a  carelessness  of  inevitable  death,  and  an  indifference 
or  dislike  to  a  future  state  of  existence  beyond  it : 
Whatever  opinion  we  may  form  as  to  the  original 
causes  of  these  errors  and  mischiefs,  the  fact  of  their 
occurrence,  prevalence,  and  continuance,  is  indis- 
putable. They  appear  prominently  in  every  page 
of  human  history — in  the  characters  and  conduct 
of  all  ages  and  nations — in  the  daily  habits  and 
transactions  of  all  existing  society — in  our  own  in- 
dividual hearts  and  lives.  Such  a  being,  Man  has 
been  ever  since  his  primeval  and  paradisaical  day — 
such  he  perseveres  to  be :  and  yet  a  very  small  use 
of  our  reasoning  faculties  cannot  fail  to  satisfy  every 
candid  mind,  which  covets  only  the  right  judgment 
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and  the  unprejudiced  truth,  that  in  such  perversity  as 
this  he  could  not  have  been  created.  To  be  such  a 
mutilation  of  that  Divine  likeness  which  he  was  des- 
tined to  wear  and  appointed  to  acquire,  cannot  have 
been  pleasing  to  the  Great  Perfection,  whom  he  was 
to  resemble.  It  is  a  counteraction  to  His  purposes, 
and  a  frustration  to  His  design — it  is  the  temporary 
defeat  of  His  gracious  purposes  in  our  existence — it 
is  the  present  triumph  of  what  is  most  hostile  to  Him 
—it  is  indeed  the  result,  which,  as  our  Milton  has 
sung,  has 

'  Brought  death  into  the  world,  and  all  our  woe.' 

But  into  the  primitive  history  of  this  catastrophe, 
and  into  the  philosophical  considerations  that  will 
arise  as  we  meditate  upon  it,  I  will  not  at  present 
enter,  for  two  dissuading  reasons  :  the  first — that  to 
do  justice  to  the  momentous  subject,  would  require  a 
longer  space  than  the  limits  which  I  have  assigned 
to  the  present  Letters  will  allow :  and  the  second, 
and  not  the  least  influential  motive  also,  is,  that  it 
cannot  be  contemplated  so  fitly  and  so  extensively  as 
it  ought  to  be,  to  be  rightly  comprehended  and  ap- 
preciated, without  some  reference  to  the  course  of 
things  and  history  of  mankind  after  the  Deluge. 

From  this  period,  our  present  course  and  condition 
of  natural  and  moral  evils  more  immediately  flow. 
They  are  what  they  are  now,  under  the  system  of 
nature  and  altered  constitution  and  position  of  man- 
kind, since  the  revival  and  reproduction  of  our  species, 
subsequent  to  that  desolating  catastrophe.  Our  pre- 
sent vices  and  follies  are  more  connected  with  our 
present  state  of  being,  than  with  the  primeval  forma- 
tion or  paradisaical  location  of  our  first  erring  An- 
cestor. I  will  therefore  defer  that  representation,  and 
those  reflections  which  may  assist  your  maturing  mind 


568  SACRED  HISTORY  OF  THE  WORLD: 

LxxriiR  to  think  and  feel  Justly  and  fairl7  about  events  and 
-v-^*  changes  that  we  must  all  lament,  and  desire  earnestly 
to  remedy— until  I  find  sufficient  opportunity  and 
ability  to  lay  them  before  you,  as  I  should  wish  to 
present  them  to  you.  It  will,  on  this  plan,  be  only 
necessary  to  allude  now  to  the  calamitous  results. 

With  these  you  are  familiar.  The  dislocation,  from 
a  condition  of  unmingled  happiness,  into  the  common 
World,  where  labor,  trouble,  and  sorrow,  were  ap- 
pointed to  accompany  moral  delinquency,  as  they  do 
at  this  day — the  destruction  of  one  brother  by  the 

envy,  resentment,  or  morose  caprice  of  another 

the  separation  of  the  increasing  population  into  two 
grand  divisions  of  society — the  better  and  the  bad — 
till  the  progress  of  time  brought  them  into  intercourse 
with   each    other,  when    all   became   contaminated 
with  the  spirit  and  habit  of  common  violence  and 
immorality — these  were  the  unhappy  effects  of  the 
primitive  departure  from  reason  and  obedience ;  and 
the  depravation  became    so  universal  and  so  irre- 
mediable under  that  constitution  of  nature  and  of 
man,  which  had  been  created  for  a  grand  scale  of 
his  existence  and  felicity,  that  the  Sovereign  Lord 
and  Superintending  Benefactor  thought  it  fittest  for 
the  welfare  of  all  succeeding  races,  that  the  corrupt 
population  which  were  then  disgracing  and  spoiling 
human    nature,  should    be   suddenly  extinguished. 
A  Deluge  was  the  appointed  visitation  to  accomplish 
this  change  :    and  no  general  mode  of  destruction 
could  be  less  painful  or  more  instantaneously  effec- 
tive, or  present  more  durable  monuments  of  its  cause 
and  operations.     From  this  catastrophe,  one  Family 
was  excepted,  and  preserved  in  an  artificial  fabric 
built  by  them  for  that  purpose,  as  commanded,  on  a 
premonition  of  the  intended  calamity. 
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In  this  Ark  of  safety,  such  of  the  Animal  World   LETTER 

as  were  intended  to  replace  the  genera  that  would  v -r--^ 

perish,  also  found  a  shelter.  And  when  these  provi- 
sions for  repeopling  the  Earth  with  its  animated 
races,  in  the  new  state  and  course  of  things  that 
were  ordained  to  succeed  this  calamity,  were  com- 
pleted, the  tremendous  revolution  occurred.  '  The 
fountains  of  the  great  deep  were  broken  up,  and  the 
floodgates  of  the  heavens  were  opened.'  From  above 
and  below,  the  waters  gathered  upon  the  surface  and 
multiplied  upon  it,  and  rolled  terrifically  over  it,  till 
they  covered  the  high  hills,  and  destroyed  the  offend- 
ing generation  and  every  substance  which  was  then 
existing  with  the  principle  of  life  upon  the  habitable 
ground.  We  can  but  faintly  conceive  the  appalling 
scene.  Mankind  were  surprised,  in  the  midst  of 
their  usual  festivities  and  employments,  by  the  sud- 
den alarm  of  portentous  danger  rapidly  rushing  on 
them  from  the  blackening  and  howling  sky.  The 
Sun  was  seen  no  more— midnight  darkness  usurped 
the  day — lightnings  dreadfully  illuminated — thunder 
rolled  with  increasing  fury — all  that  was  natural 
ceased ;  and  in  its  stead,  whirlwind  and  desolation 
— Earth  rending — cities  falling — the  roar  of  tumul- 
tuous waters — shrieks  and  groans  of  human  despair 
— overwhelming  ruin — Universal  silence! — and  the 
awful  quiet  of  executed  and  subsiding  retribution  ! 
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